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ABSTRACT 

Problem solving is a main topic in mathematics 
education, and considerable headway has been made in identifying the 
processes involved in solving well-formed problems like algebra word 
problems, mathematical algorithms, and logical puzzles like the Tower 
of Hanoi • The "Mathnet" format of the SQUARE ONE TV program, however, 
requires viewers to reason deductively from a set of premises to a 
conclusion involving problems that people might grapple with every 
day, using critical thinking and informal reasoning. A study examined 
the effects of exposure to three "Mathnet" segments on the informal 
reasoning, the understanding of mathematical concepts, and ideas and 
attitudes of third, fourth, fifth, and sixth-grade students* 
Eighty-six public school children composing four intact classes of 
the four grade levels viewed the segments during a 3-week period. 
Data was collected each day from a sample of 3-5 children responding 
to written items in "Mathnet Logbooks" and participating in group 
discussions. Results indicate that: (1) "Mathnet" motivated children 
to engage in problem solving; (2) children in the study displayed 
more sophisticated kinds of reasoning, leadily generating alternative 
hypotheses resolving discrepancies between the evidence and their 
theories; (3) children identified instances of mathematics 
applications in the segments and related calculations performed, but 
showed incomplete understanding of identified concepts; (4) children 
appreciated calculator and computer efficiency, but sometimes 
considered their use as "cheating"; and (5) children could identify 
activities which required mathematics, but frequently limited such 
activities to those using numbers. (MDH) 
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EXECUTIVE SUMMARY 
The *'Mathnet" Format on Square One 
Introduction and Method 

The study explored "Mathnet" as a context for 
supporting children's informal problem solving, understanding 
of mathematical concepts, and ideas and attitudes about 
mathematics. 

The study participants were one class each of third-, 
fourth-, fifth-, and sixth-graders from a public school in 
Long Island with a welfare and working-class enrollment. The 
sample of 86 children was 56 percent boys and 44 percent 
girls, and was 57 percent white, 27 percent Black, 13 percent 
Hispanic, and 1 percent Asian. About 75 percent of the 
children had never watched "Mathnet," whereas about 15 
percent had watched it five times or more. 

The study lasted for three weeks. During this time 
each class viewed three entire "Mathnet" stores, titled 
"Passing Parade," ''Missing Baseball," and "Missing Monkey." 
Order of presentation of segments was rotated across classes. 
At the end of each day's viewing, 3-5 children were 
designated the "Mathnet Panel" for the day and participated 
in a 45-minute in-depth session that included responding to 
written items in "Mathnet Logbooks" and participating in 
group discussions. Viewing groups were held constant over 
the three weeks, and each panel participated once a week, a 
total of three times. The written and interview items were 
designed to learn about the thinking processes chi Idren 



engage in while they watch ''Mathnet.'' 
Summary of Result^ 

I n-f or mal Fr ob 1 em-So 1 v i n q 
"Mathnet" motivated and supported children to engage in 
^formal problem solving- Skills practiced included 
i jentifying the problem, generating hypotheses, and 
interpreting evidence that bears on those hypotheses- 
2. The problem solving stimulated by "Mathnet" is not the 
deductive, logical kind of activity that researchers usually 
mean when they refer to mathematics problem solving- It is 
more like the kind of activity described in research on 
critical thinking and informal reasoning- In everyday 
reasoning people need to generate the premises and goals of 
an argument as well as its conclusions, and it is typically 
not possible to specify the conclusion only from the 
information gi ven in the problem- 

3- Children in the study displayed more sophisticated kinds 
of reasoning than typically seen in studies of children's 
reasoning about the simple covariation or lack of covariation 
between antecedents and outcomes- Me speculate that the 
story structure of "Mathnet" supported reasoning by helping 
children articulate hypotheses they did and did not believe, 
and by enabling them to note and interpret evidence that both 
supported and disconfirmed their own theory- 

4. When asked to cite evidence for a theory they believed, 
children readilv mentioned clues from the stories- Mhen 
pressed to support a theory they did not believe, children 
were likely to generate alternative hypotheses that resolved 



the discrepancy between the evidence and their theory. 
5. The three "Mathnet" stories tested varied in their 
ability to support these informal reasoning skills in 
children- In particular, "Missing Monkey" presents lines of 
evidence that support two plausible theories^ and includes 
likeable characters who serve as advocates for both points of 
view. It is not until the final moments of the story that 
the seemingly discrepant clues are resolved under one 
explanation- This structure was very powerful in helping 
children to acknowledge and to reason about alternative 
hypotheses- 

Vi ewers ' Understanding of Mathematical Concepts 

1. Children in our study recalled many instances of 
mathematics on the show and displayed relatively good 
understanding of their purpose in relation to the goals of 
the characters. 

2. Children were very interested in the models and diagrams 
in the episodes but sometimes showed incomplete understanding 
of them. For example, they could identify the computer model 
of the baseball field presented on "Missing Baseball ," but 
they misunderstood which angle they should be attending to, 
to predict the bounce of the baseball. They knew that the 
circle on the map in "Mi ssing Monkey" represented the 
gorilla's range of motion, but they did not understand why a 
circle, instead of a square or an oval , was used to 
represent this idea. The paper provides examples of good and 
incomplete comprehension of maps and diagrams, and offers 
some suggestions for future production of segments involving 



maps and diagrams. 

3, Children could give examples oi calculations performed xn 
the segments, and could explain what purpose the calculations 
served. They did not follow the calculations themselves. 
The paoer recommends against presenting long sequences of 
calculations, and recommends instead focusing on one simple 
mathemati cal concept at a time and explaining it caref ul ly« 
Ideas and /fttti tudes about Mathematics 

1. Children alreadv knew or learned from "Mathnet" that 
calculators and computers permit one to do math quickly, 
easily, and without mistakes. However, some children felt 
using calculators was ^'cheating , *' or might prevent one from 
learning math. The matter-of-fact use of calculators on the 
show stimulated some interesting discussions among children 
about whether one ought to use them. 

2. Children have good attitudes about computers but 
sometimes confuse computers with their applications. For 
example, many children thought a data base is a computer. 

3. Children had interesting and insightful discussions about 
whether one ought to give up on a problem-solving strategy 
that does not seem to be working out. The paper recommends 
that "Mathnet" occasionally show characters exol icitl v 
evaluating their progress toward solving a problem, and 
perhaps considering new paths. 

4. Chi Idren could supply al 1 kinds of examples of the kinds 
of mathematical activitv presented in "Mathnet." These 
included calculating , measuring , converting units, using maps 
and models, using mathematical tools, and using mathematical 



concepts to solve oroblems. 

5. Occasionally children used inappropriate criteria for 
deciding that an activity was mathematics. The younger 
children -frequently insisted that anything with numbers is 
mathematics. Some of the older children seemed to be 
confused about the range of problems presented, and concluded 
that all problems considered by mathematicians must be 
mathematics. The paper recommends that the staff consider 
directly addressing some of these issues related to 
children's meta-knowledge about mathematics. 
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INTRODUCTION 



The "Mathnet" Format 
This study investigates three main issues in the "Mathnet" 
format included in each Square One program. "Mathnet" is a 
tongue-in-cheek Dragnet-type spoo-f that is extremely popular with 
the Square One audience. It features Kate Monday and George 
Frankly, members of the Mathnet Squad who are purportedly summoned 
by citizens of Los Angeles when there are problems to be solved. 
The problems themselves are humorous and even outlandish, for 
example, locating a kidnapped rock star or solving a series of 
strange thefts committed by a gorilla. A daily "Mathnet" segment 
lasts from five to thirteen minutes (average of about nine 
minutes) , and a series of five of these episodes makes up each 
weekly dramatic narrative. In each weekly serial, a thematic 
problem is introduced (Where is the missing baseball? Is a 
gorilla really committing those robberies?), elaborated, explored, 
and solved by the Squad and their helpers, who accumulate and 
evaluate relevant clues and evidence. The thematic problems are 
typically not mathematical or other formal problems (although they 
provide the context for the presentation of mathematical 
problems); rather, they involve the resolution of motivational and 
dramatic incidents. The characters make frequent use of 
mathematics and mathematical tools as they attempt to solve the 
probl ems. 

Main Issues of the Studv 
The three main issues addressed by the study are: 
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- How do viewers generate, coordinate, and evaluate hypotheses and 
evidence concerning the "Mathnet" problems? 

- How well do viewers understand the mathematical concepts that 
stud the series? 

- What ideas and attitudes about mathematics do children e;<Dress 
in the context of the series? 

The Generation and Evaluation of Hypotheses and Evidence 

□ne of Souare One's main topics xs problem solving. With 
the simulation tools developed by cognitive science, researchers 
have made considerable headway in identifying the processes 
involved in solving well-formed problems like algebra word 
problems (Mayer, Larkin & Kadane, 1983), mathematical algorithms 
(VanLehn, 19B3) , and logical puzzles like the Tower of Hanoi 
(Anzai & Simon, 1979). However, the problems posed on *'Mathnet" 
are not typically abstract, logical puzzles. Instead of requiring 
the viewer to reason deductively from a set of given premises to a 
conclusion, they require that the viewer bring to bear the entire 
repertoire of his general knowledge to participate in generating 
the premises, as well as the conclusion, of the problem. 
Researchers like Simon (1980) make the distinction between logical 
problems and rich, complex problems like these, which are in form 
less like mathematical problems and more like the problems people 
grapple with in everyday reasoning tasks. There are currently 
several lines of research that explore the kinds of difficulties 
people encounter in informal everday problem solving of this kind. 

Current research on critical thinking (Chipman &c Segal, 
1985; Glaser, 1984; Johnson-Laird, 1985; Kuhn, 1987), children's 
problem solving (Karmi lof f-Smith & Inhelder, 1975), adult judgment 



(Nisbett 8c Ross, 19B0; Kahneman, Slovic & Tversky, 1982), and 
informal reasoning <Kuhn , 1986; Perkins, 1982, 1984; Perkins, 
Allen ?< Haffner, 1983) converges on the conclusion that one focal 
difficulty for people is that, in everyday reasoning tasks of only 
moderate complexity, they often fail to even consi der points of 
view other than their own. In addition, they frequently have 
difficulty differentiating between their hvpotheses and the 
evidence that supports them, as well as having trouble generating 
counterarguments and supporting evidence for them. Finally, 
people tend to evaluate identical patterns of evidence 
differently, depending upon whether the evidence confirms or 
disconfirms their own beliefs (Amsel , 1986; Jennings Amabile 8c 
Ross, 1982; Kuhn , Amsel 5t O'Loughlin, in press). As Perkins 
(1984) summarizes the problem: 

Sins of omission constitute the greatest weakness of informal 
reasoning. An argument typically fails not because a person 
cannot think of an argument or because the argument a person 
generates has no logical bearing, but rather because a number 
of other lines of argument, some of them independent of the 
given argument and some qualifying it, need consideration f 
too (p. 13) . 

Many educational researchers feel that the best way to improve 
critical reasoning skills is not to try to teach them directly as 
principles or rules, but to provide opportunity fc^ their practice 
i n a var 1 ety of domai ns (61 aser , 1984; Kuhn , 1987) . 

Because of its detective theme, and because it sustains 
uncertainty and suspense over a week's worth of episodes, 
*'Mathnet'' seems an ideal stimulus for encouraging viewers to 
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practice problem— sol ving strategies related to the generation and 
aval uation of al ternati ve hypotheses and related evidence. Qver a 
three-week period, we repeatedly invited children to engage in 
this type of thinking, using three "Mathnet" stories as the 
stimulus. As we shall explain in the Method section, the children 
viewed ''Mathnet'* and participated in carefully designed 
interviews. Because the interviews were very much part of the 
intervention 4 the study does not evaluate whether viewing 
"Mathnet" alone encourages good informal reasoning. Rather, our 
objective was to learn which "Mathnet" episodes do better or worse 
at supporting informal reasoning, and to make some inferences 
about why. 

Viewers Understanding of Mathematical Concepts 

By design, the '*Mathnet" plots provide several occasions 
when characters use mathematics and mathematical tools for 
achieving their goals. For example, Ginny draws a circle on a map 
to delineate how far a helicopter might have flown in anv 
direction; George calculates how many viewers can be accommodated 
along a parade route; Kate uses the concept of angle of ascent to 
select among possible routes taken by a van during a kidnapping. 
The intent is to portray peopl e using mathematics in a practical 
way in their everyday 1 i ves, and not to work through the 
mathematics of any particular case in great detail. However, it 
is difficult on an ad hoc basis to be confident about the best 
trade-^off between presentation and explication of the mathematics. 
If difficult mathematical ideas are presented only in passing, we 
risk the possibility that they may be assimilated to, or perhaps 
even reinforce, children's existing misconceptions. On the other 
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hand, focusing too much on low--level calculations or explanation 
may obscure instead of illuminating the relation between the 
mathematical practice «ind its function in the plot. Thus, the 
study attempts to identify occasions when our vi«dwers show good 
understanding of these embedded mathematical ideas, as well as to 
identify instances when children misunderstood. Again, the 
objective is to increase our confidence in future production about 
those concepts that will require more and less careful 
explanation. 

Ideas and Attitudes About Mathematics 

The third major objective of the study is to use "Mathnet" 
as a lens through which to observe children's attitudes about 
certain mathematical practices. The "Mathnet" adventures provide 
a natural context for asking children whether it might be a good 
idea for George to use a calculator on that problem, whether it is 
ever preferable to do problems "in your head," or whether Kate and 
George ought to have given up or persisted on a particular 
fruitless problem-solving strategy. 

In addition, we wanted to know how viewing "Mathnet" would 
shape children's ideas about what mathematics is. On several 
occasions over the three weeks of the study, we used a context or 
situation in the plot to ask viewers about various practices: 
Mere they or were they not mathematics? We were interested in 
identifying the kinds of criteria for children's judgments about 
practices that are and are not mathematics. These items in the 
study will help us decide whether we are giving children the kind 
of picture of mathematics we would most like them to have. 

The remainder of this paper will have the following 



structure: The Method section, which follows immediately, will 
describe the subjects, design, items, and procedure of the study. 
The Results section will present results with short discussion for 
each of the IS ''tlathnet** segments. The Discussion section will 
review the implications of the results for each of the three major 
themes of the study: generation and evaluation of hypotheses and 
evidence, understanding of mathematical concepts, and ideas and 
attitudes about mathematics. 



ifi 



METHOD 
Subjects 

Socioeconomic Background, Ethnicity, and Bcndgr 

A total of 86 children from Lawrence Public School #2 in 
Inwood, Long Island, participated in the study. The school 
included students from socioeconomic backgrounds that ranged from 
welfare level (approximately 30 percent) through lower — middle 
class (approximately 70 percent). The school's racial composition 
was described by the principal as 68.5 percent white, 30 percent 
black, end 1.5 percent "other." 

□ur sample in the school was one intact class each from 
the third, fourth, and fifth grades, selected by the principal as 
"average ability" students. The sixth grade sample, however, was 
an amalgamation of two of the school's sixth grade math groups. 
Both these groups were functioning below grade level in 
mathematics, ranging from slightly below to more than two years 
below grade level. These below grade-level students were selected 
tor logistical, not conceptual reasons. Occasionally our data 
show performance by the sixth-graders that is inferior to the 
performance of younger grades. We suspect that these r'Bsul ts are 
due to this group being a low math-ability group. 

As Table 1 indicates, the ethnic composition of our sample 
includes a much higher proportion of Hispanic students than were 
reported in the total school population. 
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Ethnic Composition of the Sample in Percentages (N=86) 
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White 


577. 


647. 


717. 


457. 


597. 


Black 


177. 


237. 


247. 


45"/. 


277. 


Hi spanic 


267. 


97. 


57. 


107. 


137. 


Other 




57. 
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The total sampic was approximately 56 percent boys and 44 
percent girls. Table 2 indicates the numbers of boys and girls in 
each of the classes. 

Tiible 2 

Frequencies of Boys and Girls by Grade 



Grade 

4 5 6 Total 



(N=23) <N=22) (N=21) (N=20) (N=a6) 
Bovs 47.87. 50.07. 57.17. 70.07. 55.87. 

Girls 52.27. 50.07. 42.97. 30.07. 44.27. 
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Viewing History and Assignment to Viewing Groups 

The week before the study began, teachers administered 
questionnaires concerning the children's familiarity with Souare 
One, The questionnaires asked children to indicate whether they 
had ever viewed the program, to estimate how many times they had 
watched it, and to check the **Mathnet** episodes they had seen. 

As Table 3 indicates, this was not a sample that had a lot 
of previous exposure to Souare One, mostly because at the time the 
questionnaires were administered, the program had been on the air 
for only three weeks. Viewership was higher among the fifth and 
sixth grades than among the third and fourth, and girls accounted 
for a slightly greater percentage of the viewers than boys. 

Table 3 

Percentages of Children in the Sample (N-86> 
Indicating They Have Ever Matched Souare One 

Grade 

3 4 5 6 Total 

Yes 157. 97. 387. 337. 23.57. 

No 857. 9 1 7. 627. 677. 76 . 57. 




Of those children who reported having watched the show, 
about one-third reported that they had watched it only one or two 
times, whereas two-thirds reported having watched it five times or 
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more. Qn a separate list^ we asked children to check off the 
'^Mathnef episodes they had watched, and we included some 
distractors so that we would have a check on the accuracy of the 
children's self -reporting. The patterns of their responses lead 
us to believe that abou^ 13 of the total 86 children were likely 
to have watched at least fxve times or more, meaning they were 
likely to hdtve seen the ''Mathnet*' segments we would be using as 
the stimulus. These children were carefully spread across viewing 
groups, so that they did not cluster into one group. Their names 
were flagged on the subject roster, so that interviewers would be 
warned to encourage other children to respond first when group 
discussion might be adversely affected by prior viewing. 

Children were assigned to viewing groups of from o to S 
children, depending on the total number of children in each 
classroom. There were five viewing groups in each of the four 
classes. Most of the groups were same-gender groups, but one of 
the groups from each class was a mixed-gender group. A deliberate 
attempt was made to spread frequent viewers across the viewing 
groups. Viewing groups were kept constant across the study. 

Desi on 

This study was an observational repeated measures design. 
Each class of children viewed three entire '•Mathnet" stories over 
the coarse of a three-week period. Each day a viewing group of 
children was removed from the classroom at the conclusion of 
viewing to participate as the "Mathnet Panel" for the day. The 
Mathnet Panel filled out activity logbooks with items related to 
the day's program, and participated in group interviews about the 
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episode. Each viewing group served as the Mathnet Panel once a 
week, a total o-f three txmes during the three-v^eek study. 

The three "Mathnet stories weris chosen because they were 
the -first three aired, and thus were not going to be on the air 
during the weeks that the study was running. In addition, each of 
these episode^ (entitled "Missing Baseball," "Passing Parade," and 
"Missing Monkey") shares the theme of a search for something or 
someone who is missing. Therefore, we thought we could design 
items comparable enough to permit making some conclusions about 
more and less effective production treatments of similar issues. 

The study is not an evaluation of the series, designed to 
tell us what concepts children learned or failed to learn. 
Instead, it is an observational study that attempts to specify in 
more detail the processes of thinking that children engage in 
while they watch "Mathnet." Rather than conclusively documenting 
the successes and failures of the format, che data provide clearer 
notions about whv a particular approach succeeds or fails, 
yi el ding di agnostic information that i s useful for future rounds 
of production. However, necessarily, the very interviewing that 
provides this diagnostic information becomes part of the 
intervention. Consequently, it is unrealistic to expect that this 
study is necessarily an accurate account of the kinds of thinking 
that children engage in when interviewers are not asking them 
carefully d?.rected questions about what they are watching 
(although it may well be a fair test of children's thinking when 
Square One is used in a school setting by a skillful teacher). 
Rather, it is a best-test case, a way of ascertaining what is 
possible, a picture which we will have to revise based on our best 
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knowledge about what Is typical. Given unlimited time and money, 
this kind of fine-grained assessment would be nicely complemented 
with more traditional pre/post snapshots in a more naturalistic 
viewing context. 

To cancel out possible effects of viewing order, order of 
the three "Mathnet** sequels was rotated across grades, as 
indicated in Table 4. 

Table 4 
Order of Viewing by Grade 



Grade 3 Grade 4 Grade 5 Grade 6 

Segment 

Passing Parade Meek 3 Week 1 Meek 3 Meek 1 

Missing Baseball Meek 2 Meek 2 Meek 2 Meek 2 

hissing Monkey Meek 1 Meek 3 Meek 1 Meek 3 



In addition, because we tended to have different kinds of 
items in the early part of a weekly sequel (focusing on hypothesis 
generation) than at the end of a sequel (focusing on what we have 
seen that is mathematics) , we rotated the viewing groups so that 
children in any given "Mathnet Panel" would serve once at the 
beginning, once at the middle, and once at the end of the weekly 
sequel. Arbitrarily, each of the 5 viewing groups in each grade 
was was labelled as Group A, Group B, C, D, or E. The pattern of 
selection of groups is indicated in Table 5. 
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Table S 

Order of Selection of Viewing Groups 



Monday Tuesday Wednesday Thursday Friday 

Week 

O E 

B C 

E A 



Pr ocedure 

□n the first day of the study, the two (female) 
xnteryiewers entered each classroom and explained the purpose and 
procedures of the study to the children (see "Introduction to the 
Study," Appendix A). Then children sat in thexr regularly 
assigned seats while that day's "Mathnet" episode was shown on a 
half-inch VCR deck with a large color monitor. Immediately 
following the end of the daily viewing, the interviewers called 
out the names of that day's Mathnet Panel. Those children went 
with the interviewers to a separate small room with a round table. 
Children sat around the table while the interviewers conducted and 
audiotaped the interviews. The in— class viewing and Mathnet Panel 
typically lasted approximately a total of one hour. 

There were two kinds of items xn each Mathnet Panel 
session. Children were asked to respond individually in writing 
to certain items, which were presented in a special Mathnet 
Logbook prepared for each of the 15 senments. While they filled 



1 A B C 

2 D E A 

3 B C 0 
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out their logbooks, children listened to the interviewer read the 
question or task description aloud. Then they worked alone until 
finished. Me included Logbook items when we wanted to keep 
account of the responses of individual children, unaffected by the 
answers of others. Logbook items included written questions and 
activities. At aet tain points, the interviewer would pose a 
question for discussion by the group of children. This was 
tvpically done when we wanted some idea about the range of topics 
the children might be able to generate, or when we had a difficult 
or controversial problem where our interest was in observing the 
range of solutions and opinions and children's attempts to argue 
their point of view with others. These discussions were 
audiotaped; the audiotapes are on file at CTM offices for 
interested researchers. A complete set of items and Mathnet 
Logbooks is appended to this report (Appendix B) • The items are 
designed not to assess children's competence at some criterial 
level, but to diagnose what knowledge, ideas, and perceptions 
children do have in relation to the concepts of interest. 
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RESULTS 

This section discusses results pertaining to each of the 
five segments in the three *'Mathnet" sequels, a total of fifteen 
segments in all. Those who are unfamiliar with those segments 
will find short descriptions of them in Appendix C, Segment 
Descriptions. For each of the segments, under "Bulletins" we 
first present a brief summary of the most important findings; then 
we present an item-by-item analysis. Each item is labelled as 
(LOG), an item answered by children in writing in their logbooks, 
(DISCUSSION) , or group interview, or in some cases (LOG AND 
DISCUSSION) , when a question was introduced in the logbooks and 
followed up in group discussions. 

Because sample sizes for any one item are small (ranging 
from 14-17 children) the analyses do not make use of sophisticated 
statistical techniques, but are reported in frequencies and 
percentages. 

Fassi no Parade 

Episode One 

Bui letins: 

♦ The segment began with a lot of detailed calculation and "math 
business" concerning the upcoming parade. For the most part, 
children at all grades followed the point of the mathematics 
although they did not necessarily follow the steps of the 
calculations. 

♦ Children expressed some prejudices against the use of 
calcul ators to sol ve math problems. 

♦ Younger children seemed to have some difficulty assimilating the 
abrupt switch of problem that occurred at the end of the segment. 
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Mhen George received the phone call reporting Steve Stringbean's 
kidnapping. 

Item by Item ftnalvsis; 

1. <LQG AND DISCUSSION): What is the problem that the Mathnet 
Squad must solve? 

Of the 13 children in the viewing groups that responded to 
this question, only 2 (both -fifth-graders) spontaneously mentioned 
in their logbooks the specifically mathematical help which Gborge 
and Kate gave. However, in the followup discussions, the 
third-graders also mentioned specific math from the show ("He told 
the Mathnet people to do how many horses we need, how many 
officers"). Many of the children gave general, vague responses 
("They know better math," "Keep things from going wrong"), and the 
sixth-graders were preoccupied with the recognition that the most 
important thing was to find Steve Stringbean, ignoring the fact 
that Steve was not missing when the Chief asked for the 
Mathnetters' help, 

2. (DISCUSSION) I Why did Kate and George look at a map to figure 
out how much time the parade would take? 

The sixth-graders (and one third-grader as well) seemed to 
recognize the conceptual problem involved in using a map for 
telling time ("A map isn't good for telling how much time 
something takes; it tells you where to go"). Most of the other 
children blithelv transformed the question into their own 
understanding of what a map does, without making the conscious 
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translation between distance and time ("You can look how far it 
will be and how many miles it would be to go somewhere''). 
However, in each of the third, fourth, and fifth grade discussion 
groups, at least one child overtly mentioned the distance-to-time 
transformation; (''If it takes 1 hour to go 2 miles, then he could 
look at a map, then he could see how long it would take, like 
measure with a ruler and see how long the parade was"). This 
seems to be an idea that viewers pick up on; throughout the study 
children often discussed the relation between map distance and 
miles and time of travel. 

3. (LOG): Mhy did George and Kate think that there might not be 
enough time for the parade? 

This proved a difficult question. Many of the children 
focused on the need for Steve Stringbean to catch his plane (all 
of the thxrd-grade responses centered around this idea, and so did 
several of the older children's). About 38 percent of the 
children wrote responses that mentioned the "back of the parade" 
problem. If we ever deal with thi^ concept again, we might try to 
think of some form of diagram or model that could clarify the 
issue beyond simply describing the problem. 

4. (LOG AND DISCUSSION): Why did the Chief want to know how manv 
people might come to the parade? 

Me posed this question because we were interested in 
knowing whether children saw the functional reason for all this 
mathematical calculation. Most of the children appropriately 
mentioned the goals of managing the traffic and a need to figure 



ERLC 2 7 



out how many police officers should be on duty. A couple of 
children simply misunderstood the question, thinking we were 
referring to the number of participants jji the parade. 

5a. (DISCUSSION) What is this (map Kate and Beorge used to 
figure out how many spectators might line the parade route)? 

In response to this question, most children merely 
mentioned a map, which is used to indicate streets, routes, and 
distances. One-third of th^ responses (some children in every 
grade except the fourth) referred in addition to the fact that the 
map had been used to figure out how many people might come to the 
parade (''See all those blocks? One person could go in each block. 
That's two feet each, so how many people in a block"). 

5b. (DISCUSSION): George used a calculator to learn how many 
feet there are in 3.2 miles. Why didn't he just do his 
multiplication on the blackboard? 

Children in all grades agreed that a calculator would be 
faster. In addition, the younger children pointed out that "that 
was a hard example,'* and the older children pointed out that it is 
easier to avoid errors when you use a calculator. 

5c. (DISCUSSION): You can do math many ways: vou can use your 
head, pencil and paper, and a calculator. Is it sometimes better 
to do a problem with a calculator? 

Children were split about 50/50, half pointing out that 
the calculator is faster and easier and half claiming *'You don't 
learn anything if you use a calculator,'* or "Using a calculator is 



like cheating on a test or something." The argument is perhaps 
best summarized in this snippet of exchange between two 
third-graders: 

•'You shouldn't use a calculator. You learn better by 
multiplying it out. " 

"I don't think that's the point o-F it all. You 
already know enough division, multiplication, times. In 
police activity you would need calculators 'cause it takes 
time to think it up in your head. You can't take time while 
they're probably going to commit a crime; you won't catch 
them. If you already know this math, you can learn more, but 
not while you're trying to solve a crime." 

It is interesting that this calculator prejudice still waxes so 
strong, although it is probably the case that the attitude varies 
from school to school. In any case, it seems like an important 
idea to continue to address. 

Sd. (DISCUSSION): Is it sometimes better to do problems in your 
head instead of with a calculator? 

All the children generally agreed that easv problems 
should be done in your head because it's faster. 

6. (LQG) : The Chief did not have enough police officers for the 
parade. How did the Mathnetters solve the problem? 

A few children, in particular the third-graders, gave 
very literal, low-level answers: "They helped by subtracting." 
But about 40 percent said in some form or another that "they 
solved it by putting some on horses and some on foot." This may 
not be a bad performance in relation to a complicated, quickly 
presented bit of calcul ati on. 

7. <LCG); What is the most important problem of the parade? 

The focus of this Mathnet episode is working out problems 
related to the management of the parade details. However, at the 



s 




20 

very end of the segment, George takes a phone call that brings the 
news that Steve Stringbean has been kidnapped. About 70 percent 
of the children realized that the fundamental problem the 
Mathnetters had to deal with had shifted. However, about 30 
percent were still focusing on how to keep him from missing his 
plane; younger children mentioned this problem more frequently 
than older ones did. 



Episode Two 

Bui 1 etins! 

* By episode two, all of the children understand that the main 
problem is to find Steve Stringbean, not to worry about details of 
the parade. 

« Al 1 the children except two younger ones understood the bottle 
angle (pun intended) . 

* The notion of Rimshot counting off the turns is difficult, but 
it seemed a very interesting idea to the kids. They continued to 
men t i on it in subsequent ep i sodes . 

* The younger children are not as quick as the older ones to grab 
onto the implications of changes in the plot. The fifth- and 
sixth- graders are quite quick to attribute meaning to new clues. 
For example, this episode ended \nth Rimshot finding the bottle in 
the hideout. The younger children failed to cite that clue when 
they were asked how Rimshot knew Steve had been in the hideout. 
It's as if the implications of new information sink in more slowly 
with the third- and fourth- graders. 

Item-by-Item Analysis: 
1. (LOG AND DISCUSSION): What is the most important problem of 



the parade? 

At the completion of episode one, 30 percent of the 
children were still talking about the necessity of getting Steve 
to his plane on time. Although this is still mentioned by 
one-quarter of the children (total N of 14), all except 2 of the 
third-graders now realize that the main problem is that Steve is 
missing. 

2a. (DISCUSSION): How could Rimshot tell when the truck began to 
go up a hill? 

Children in all age groups mentioned the celery tonic 
bottle as the main clue ("He had some bottle, and it was tipping. 
Mhen it tips, that means it's going up a hill'*). However, in 
addition, several children insisted Rimshot could have felt the 
van going up a hill. This is certainly plausible, perhaps more 
immediately plausible than noting the angle of the celery tonic. 
In three of the four groups, children also mentioned Rimshot 's 
counting, perhaps mistakenly thinking that this had something to 
do with knowing that they were going up a hill. As we shall see 
when we discuss question 3, that is probably because their 
understanding of the counting strategy was a little shakey. 

2b. (LOG): Draw a line to show how the surface of the celery 
tonic would look in the bottle when Steve's van was NOT on a hill. 

All of the children performed this task correctly. Most 
drew a level line parallel with the bottom of the bottle. A 
different strategy, also counted as correct, was used by two 
fifth-graders, who drew a U-shaped inverted curve. The top of tho 
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U was parallel Nxth the bottom of the bottle. 

2b. (LOG): Draw a line to show how the surface of the celery 
tonic looked in the battle when Steve's van was going up the hill. 

Children did very well on this task. Only one 
third-grader and one fourth-grader were scored wrong. The 
third-grader drew the line parallel to the bottom of the bottle, 
but at a lower level than the surface he dr^w in the first bottle. 
The fourth-grader drew a line parallel to the bottom, but erased 
it and changed it after peeking at the angled line drawn by 
another child. Clearly he knew the other response was the better 
one. 

A strategy we did not anticipate, but which we counted as 
correct, was used by one fifth-grader and one-sixth grader. These 
children drew a vertical line from the top to the bottom of the 
bottle. Me counted them correct in spite of the fact that it 
would have to be a VERY STEEP hill. 

3. (LOG): Why was Rimshot counting with his eyes closed? 

Almost all of the children realized that Rimshot was 
counting so that he would know where to go. However, th:^ /ounger 
children tended to give answers like, "so he could concentrate*' 
(possibly trying to explain why Rimshot 's eyes were closed instead 
of explaining why he was counting — a fair interpretation of the 
question) , and the older ones had the notion that counting was a 
way of estimating elapsed duration that the van had been driving. 
Only a couple of the children specifically mentioned knowing when 
to turn. Even though this concept seems to have been rather 
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imperfectly understood , the children seemed quite taken by the 
idea that simple counting could provide you with this kind of 
information. As Me shall see when we review later episodes* it 
was a frequently-mentioned example of using mathematics to solve 
problems. 

4. (LOG): How did Rimshot find out for sure that Steve 
Stringbean had been in the hideout? 

All the older children mentioned the tonic bottle as 
evidence that Steve had been in the hideout. However , the third- 
and fourth-graders were apparently sti 1 1 thinking about earl ier 
clues: they mentioned the fact that Rimshot looked out the window 
of the van when it stopped, that he counted the beats, and that he 
noticed the tire tracks. Qnly two of the younger children, one in 
the third and one in fourth grade, mentioned the celery tonic 
bottle in the shack. Just as the younger childre.n were slower to 
realize that the fundamental problem had changed when Steve got 
kidnapped, they also seemed slower to ascribe meaning to the new 
clue of the tonic bottle. 

5. (DISCUSSION): Do you think it was a good idea for the Chief 
to send mathematicians to look for Steve Stringbean? 

We were interested here in children's notions concerning 
what mathematicians and mathematics might have to do with the 
problem at hand. In fact, the third-graders felt that using 
mathematicians in this situation might not be a good idea. They 
expressed concern that Kate and George might get hurt, because 
"they don't have real guns, only calculators." It seems the 
third-graders took the "Mathematicians, freeze!" spoof quite 
1 i teral ly. 
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The -fourth-graders, on the other hand, agreed that the 
mathematicians had been helpful. "They helped with the counting,*' 
"figured out with the bottle," and "knew how many miles they 
went." One child explained, "They think better than real police." 
However, the fourth-graders also agreed that a real detective 
would not make the "silly" mistake of "trying to use the 
calculator to shoot the guys." 

The fifth-graders pointed out that the Chief might have 
sent a swat team, police, or a helicopter, but concluded, "They're 
better off with Mathnet. They could find him easier with their 
calculators, their compasses." The sixth grade also voted thumbs 
up for the Mathnet squad: "Yes, because they knew math and can 
keep track of clues." "They solved a lot of mysteries. They try 
to solve a mystery using math." "Yes, mathematicians solve 
problems. 
Episode Three 

Bui letins: 

♦ When asked, "What did you see and hear today that might make you 
think (a particular hypothesis is true)?", children 
indiscriminately offered up alternative hypotheses and evidence as 
part of the same explanatory package. That is, they were quite 
wi:iing to give hypothetical information that they COULD NOT have 
seen and heard. Children in all four of the age groups quite 
readily generated supporting information of this kind. 

* Children had no difficulties generating evidence or alternative 
hvpotheses in support of a theory they did NOT hold <a skill that 
IS usually difficult tor people of all ages). This was true of 

O all age groups. 
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♦ Not surprisingly, children were more likely to offer alternative 
hypotheses to support ideas they did not believe and more likely 
to offer evidence that actually was portrayed on the show in 
support of ideas that they did believe. 

Item-bv-Item Analvsis: 
la. (LQG) : Do vou think "75 Trombones'' might have been written 
by Steve Stringbean? 

Most of the children responded no (12 nos, 4 yeses). ^ They 
pointed out that Steve Stringbean writes rock music, not marches. 
One child advanced the hypothesis that perhaps the kidnappers had 
written the music and left it behind to confuse the liathnet Squad. 
The children who thought Steve did write the music suggested that 
perhaps Steve was trying to send a clue to the Mathnet Squad. 

Item bv Item Analvsis: 
lb. (LQG AND DISCUSSION): What did we see and hear today that 
makes you think perhaps Steve did write the music? 

Remember that in light of children's responses to the 
previous question, most of them are being asked to produce 
evidence that COUNTERS their stated opinion. Children did quite 
well in response to this requ^ist. They produced both evidence and 
alternative hypotheses that might account for Steve writing the 
music. Children produced slightly more ideas in the group 
di scussi on condi ti on than in their logbooks. The mean number of 
different ideas offered in support of Steve writing the music was 
3 per age group in the logbook condition and 3.75 in the group 
discussion condi ton. There was no strong trend for any of the age 
groups to offer a larger variety of ideas than the others. 
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Table 6 

Frequencies of Ideas Generated in Support of 
the Premise That Steve Mrote the Music 




Logbooks; Groug Discussion! 

Grade 

3 3 2 

4 3 5 

5 2 4 

6 4 4 

X=3 X"=3.75 



In response to question lb, which asks that children supply 
evidence that COUNTERS their beliefs, children offered both 
alternative hypotheses and evidence. The ideas generated and the 
frequency with which they were mentioned are presented in Table 7. 
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Table 7 

Alternative Hypotheses and Evidence Generated 
In ResDonse to the Premise that Steve Wrote the Music 

Ideas Frequency of Responses ^N=3a) Percentage 

Loos Pi scussi on Total Responses 

H: Kidnappers forced hxm 

to write It 4 6 26-37. 

E; He sang off -key 6 4 26-37. ' 

H: He left it as a clue 4 2 15-8% 
E: They found it where he 

had been 4 2 15.8:C 

E: He writes music 1 3 10-5% 

Other: 0 2 5-37. 



♦ H = Alternative Hypothesis Note; Percentages are rounded 

E = Evidence 



One of the two most common responses to this question was 
to generate the alternative hypothesis that if Steve did write the 
music, perhaps the kidnappers forced him to write it to throw off 
the Mathnet Squad. This is a reasonably sophisticated notion that 
takes excellent account of the events in the storv- That is, the 
Mathnet Squad went to Easy Street, which turned out to be i blind 
alle/- The other most common response was to point out that if 
Steve would sing off-kev on the phone, something he usually does 
not do, why wouldn't he write a march, in spite of the fact that 
he usually does not write marches? Some children speculated that 
oerhaps Steve wrote "75 Trombones" to leave a clue for the Mathnet 
Squad. Qther ideas: 
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• The Mathnet Squad found the music in the shack, where Steve had 
been held* which makes it reasonable to suppose he wrote it. 
- Perhaps Steve was nervous or bored and wrote the music to 
assuage his mood. 

One child showed the pattern that is quite frequent in 
other studies of reasoning? that is, he offered evidence AGAINST 
the notion that he was asked to support because he could not 
accept it, even hypothetically. This child insisted that Steve 
could not have written the music because he does not write 
marches. Me were surprised to find so little of this kind of 
thinking f which is common among sixth-graders in studies of 
informal reasoning (for example, Kuhn, Amsel Sc O'Loughlin, in 
press: O'Loughlin, i987) 

Ic. (LOG AND DISCUSSION): What did v.e see and hear that makes us 
think perhaps Steve did NOT write the music? 

In response to this question, children generated less 
various kinds of supporting information than they generated in 
relation to the previous question, in spite of the fact that most 
of them had indicated they believed that Steve did not write the 
music. The difference is accounted for by the fact that many 
fewer kinds of alternative hypotheses were generated, especially 
in the group discussion, than for question lb. The fourth-graders 
generated the widest range of ideas, with the sixth-graders 
sticking exclusively to the argument that Steve could not have 
written **75 Trombones*' because he does not write march music. 



Table 8 

Frequencies of Ideas Generated in Support of 
the Premise That Steve Did Not Write the Music 

Logbooks: Group Discussion; 



Grade; 

3 3 

4 5 



3 2 

4 4 

J? =3 ^=1.75 



As in the previous question, children offered both alternative 
hypotheses and actual evidence based on the program to support the 
possibility that Steve might not have written the music. Here, 
where the children are for the most part supporting their 
preferred belief, the predominant type of information offered was 
evi dence. 
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Table 9 

Alternative Hypotheses and Evidence Generated In Response 
to the Premise that Steve Did Not Write the Music 

Ideas Frequency of Responses <N=20) Percentage ai 

Logs; Di scussi ons; T otal Responses 

E: Steve writes rock 

music, not marches 8 7 757. 

H: It was written bv the 

kidnappers 3 0 157. 

E: Rimshot said he did 

not write it 2 0 1071 

* E = Evidence 

H = Alternative Hypothesis 

In response to this question, also, one child was not able to 
reason hypothetical! v about an idea he did not believe; this child 
produced evidence AGAINST the premise: namelv that Steve might 
have written the music after all because it might be music he 
intended for the parade. 

id. (DISCUSSION): Whv was the music left behind? 

The children's responses to this question were split 
between the notion that the music might have been a clue from 
Steve (7 children) and those (6 children) who believed it might be 
a false clue from the kidnappers meant to divert Mathnet. An 
additional 3 children felt the music might have been left behind 
purely bv accident. The interesting point here is that, after 
thinking about and discussing the issue, more children are 
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apparently seriously entertaining the possibilitv that Steve might 
have written the music. It has been noted in the social 
psychology literature that producing an explanation for a 
hypothetical phenomenon often convinces people that the ohenomenon 
IS likelv to have occurred (Ross, Lepper, Strack & Steinmetz, 
1977) . 

2a. (LOG:) How did George find out so fast about the cars? 

Nearlv all the children (14 of the 16) mentioned the role 
of the computer. However, their understanding that the computer 
had helped was clearer than their notion of a data base. Children 
wrote various comments about the "data box" and the "beta 
computer . " 

2b. (LQG): Mhv did George use the computer? 

Children's responses to this question were quite 
oiausible, with 9 saving the computer is faster than doing the 
search bv hand, 5 indicating that the computer had that kind of 
information, and 2 pointing out that it would be impossible to 
count all those cars. Children either picked up or already knew 
about the advantages of using computers, even though this 
information was presented rather quickly. 
3. (DISCUSSION): Whv did Steve sing on the phone? 

Children had a wide range of plausible hypothetical 
answers to this question, as well. All age groups were equal Iv 
likelv to generate a wide range of responses. In descending order 
of trequencv, they were (N=24) : 

- To give a clue (54.27.) 

- The kidnappers wanted him to (20.8%) 

- He's a singer (B.3%) 
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- To let them know it was him <B.37J 

- To get the beat, so they could ^ind him by counting (as 
Rimshot did) (S.37.). 



Episode Four 

Bui leti ns; 

♦ Children were able to report a v^ide range of "mathematics" that 
thev have seen thus -far in the episode, but they did not 
distinguish clearly between mathematical and general problem 
solving. 

♦ At least in the items we presented, children didn't necessarily 
grasp the difficult distinction between good problem-solving 
strategies that sometimes don't work out versus out-and-out 
mistakes. 

♦ Children have plausible arguments about when it is reasonable to 
give up on a strategy that is not proving successful. 

1 1 em-b v- 1 1 em Anal vsi s : 
la. (LOG): Do you think the Mathnet Squad has been using 
mathemati cs? 

Not surprisingly, all the children (N=16) voted ves. It's 
hard to imagine them saying no in this context, 
lb. (LOG): Why do you think so? 

Children's answers fell into three classes. They cited 
the "math business" about the parade at the beginning of episode 
one ("How many police officers needed for the parade'* - 1 
response(^ "How long the parade would be" - 2 responses; "Using the 
map" - 4 responses; "Numbers on the backboard" - 1 response): 
mathematical or other problem-solving solutions to finding Steve 



Stringbean (tire tracks - 1 response; bottle - 1 response); and 
general, vague, tautologcal responses ("They figure things out" - 
1 response; "They said yes when the reporters asked them if they 
had used math" - 4 responses. So we have here a wide range of 
reasons for deciding that the Mathnet Squad had used mathemati cSf 
but about one-third of them are reasonably trivial, which may be a 
reflection of children s understanding and may be an artifact of 
the logbook demand to write replies. 

Ic. (DISCUSSION): What did you see and hear this week that* might 
be mathematics: 

As might be expected in a verbal discussion, children 
generated a wider range of "mathematics" under the discussion 
condition than in their logbooks. There were no grade differences 
in the range of activities the children remembered. These also 
included "parade math" (how many police - 1 response; how long 
parade would be - 5 responses; how many police on horseback - 1 
response; number of square feet at parade - 1 response); finding 
Steve Stringbean (bottle - 4 responses; figuring out clue on 
telephone - 4 responses; counting while driving - 4 responses; 
tire tracks - 2 responses; figuring out how many old cars in L.A. 
- 1 response) ; and vague or irrelevant responses (mention of 
specific mathematical algorithm - 1 response; figuring out how to 
track the kidnappers down - 2 responses). Note that children are 
not clearly distinguishing between general problem-solving 
behavior and mathematical problem-solving behavior. 
2a. (DISCUSSION): What is a blind alley? 

Children's explanations of this metaphorical idea were 
prettv much on the mark. However, as you might predict, a couple 
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of the younger children missed the boat ("Where you can't be seen 
- not where a lot o-f people hang around" was one fourth-grader's 
definition) . 

2b. (DISCUSSION): Going down a blind alley means vou think you 
have a good idea for solving a problem, but it turns out to be 
wrong- Has anvbody ever had that happen to them? 

Chi Idr en ' s descriptions of their own personal *'bl ind 
alleys*' indicate that perhaps they did not grasp the concept very 
deeply. Me got two classes of responses: some children described 
ventures that didn't turn out well (a cake that didn't .:aok; a 
refrigerator defrosting attempt that got soap in all the food) and 
some described just plain errors (mistakes in figuring out the 
math homework). No one described a situation in which initial 
indications of success were followed by clear signs of failure). 
2c. (DISCUSSION): Has the Mathnet Squad gone down any blind 
alleys on this problem? 

Children named several *'blind alleys;" just as 
interesting, they offered no inappropriate answers. Their 
suggestions included going to Easy Street, expecting to finu Steve 
at the hideout, believing that the notes in Steve's singing would 
spell out a word, and thinking that the tire tr^ .s were 
motorcycle tracks. 

3- (DISCUSSION): Would you ever say it might be a better idea to 
give up on a problem? 

The series of questions posed in Q3 attempts to get at 
children's ideas about the difficult notion that sometimes one 
ought to evaluate one's progress toward a goal as a means of 
deciding whether to persevere in a strategy. Children's ideas 
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here ranged in a fascinating manner from the stereotyped ("Try, 
try, try, and try again") to the pragmatic ("You should give up 
when you think you had enough of looking for it"). Children 
mentioned some rather sophisticated ideas here, like the notion 
that it is hard to know whether to persevere when you can't 
evaluate your progess ("They shouldn't have given up on the burnt 
down building, because maybe the man was only lying. ..you don't 
know) and the recognition that the value of the goal should help 
determine how long you try ("If it's your best friend, you don't 
want to lose him... you should keep trying until you find him" 
versus "If I lost a piece of gum, I'd give it up"). Although some 
children insisted that you should never give up, the consensus was 
*'Mhen it comes to the point that you're wrong you should give up 
that idea and go on to another one." Qf course, there is no 
normative context-free answer to the question we posed, but the 
quality of children's arguments about it was fascinating. 

Episode Five 

Bui 1 et ins; 

♦ Third- and fourth-graders are not as skilled at making 
inferential leaps as older children and adults are. Therefore, we 
have to be careful not to take this abilitv for granted when a 
mathematical concept or a problem solution hinges on it. For 
e5<ample, the young children had trouble figuring out how one could 
get an address from a phone number. Similarly, in episode one* 
thev had trouble understanding how a map could be used to predict 
duration of the parade. 

♦ Children in our target audience have some confusions about the 



activities that can legitimately be classified as mathematics. 
Their definitions are at the one time too flexible (any kind of 
problem-solving is mathematics) and too rigid (mathematics is 
numbers). Perhaps we should consider explicitly addressing this 
issue. 

Item-bv-Item Analysis; 

1. (LQG) : How did the phone number help Kate and George figure 
out where Steve Stringbean was? 

Nine of the 16 children's responses appropriately ndted 
Sihat if you had a phone number, you could get the corresponding 
address from the phone company. However, of the 7 childre i who 
made irrelevant responses, 6 of them were third- and 
fourth-graders. It is probable that these young kids have 
difficulty making quick inferential leaps, such as those that 
Involve uses of tools to get uncharacteristic information: phone 
numbers to get addresses or maps to figure out duration of the 
parade. When we want to hinge a mathematical concept or a key 
problem solution on these inferences, it might be necessary to 
take children through the chain of reasoning just a bit slower 
than we often do. 

2. (LOG): Mhen did Kate know for sure that Mr. Lousa was the 
kidnapper? 

The majority of the children (62.5 percent) recognized 
that the giveaway was when Lousa began to sing "75 Trombones. " 
This escaped 37. 5 percent of the chi Idren , who bel ieved Kate 
figured it out when Lousa admitted Steve was in the next room. 
There were no age differences in children's ability to grasp this 
point. 

4t. 



3a. <LOG): What things did people do on the show this week that 
were mathematics? 

In response to this question, children recalled a very 
wide variety of activities. As Table 10 illustrates, the fourth- 
and fifth-graders generated a wider range of things than did the 
third- and sixth-graders. It is not clear whether the lackluster 
performance by the sixth-graders was due to being older and 
possibly being bored by the task, or whether it was due to the 
fact that this particular group was a low math-ability group, and 
thus at the beginning of our study these children were less 
enthusiastic about participating. 



Table 10 

Sum of Unique Instances of Mathematics 
Recalled by Each Age Group 



Grade Total Unique Instances 

3 7 

4 11 

5 16 

6 4 



In addition, as Table 11 indicates, the average number of 
ideas generated per child was greater for the fourth- and 
fifth-graders than for the third- and sixth-graders. There was 

/ 

wide variability in the fourth- and fifth-grade groups. 
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TablB 11 

Average Number of Ideas Per Child 
Generated by Each Age Group 



Grade 


Averaoe Ideas 


Ranae 


3 


1.75 


1-3 


4 


4. 00 


2-6 


5 


6.00 


2-12 


6 


2.00 


1-3 




There Mere five classes of responses that describe the 
children's recollections of the mathematics on the program. They 
include "parade math" (the calculating around the parade 
management in episode one), "Stringbean math" (legitimate 
mathematical activities connected with finding Steve Stringbean) , 
"Stringbean problem-solving" (general problem-solving activities 
connected with finding Steve Stringbean) , general reference to 
algorithms or measuring, and mention of the use of mathematical 
tools. Table 12 presents the percentage of the total responses 
(total of 55) that fell into each of these classes. 




Table 12 

Percentages of Children's Responses That 
Fall Into Each of Five Classes of Mathematical Activity 



Class of Mathematical Activity Percentage o+ 

Total Responses (N=55) 

Parade math 43.6*/. 

Stringbean problem-solving 40. OX 
General reference to algorithms or 

measuring 7.37. 

Mention of mathematical tools 7.3*/. 

Stringbean math 1.8*/. 



As the results for episode one report, children variouslv 
understood the mathematical concepts introduced in talking about 
the parade; however, children recalled this mathematical activitv 
and it was the most frequently mentioned class of mathematical 
activity. On the other hand, children could recall verv little 
mathematical activity related to solving the Stringbean kidna-j; in 
fact, this accounted for the lowest percentage of responses. 
Instead, when pressed to remember "things that were mathematics," 
children reported general problem-solving behavior. This result, 
and similar results across the three weeks of the study, indicate 
that the children believed that all problem-solving performed bv 
mathematicians is mathematics. 

3b. (DISCUSSION): Whv is (activity on list) mathematics? 
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Here children gave justifications for their designation of 
various activities as mathematics. The classes of justifications 
the children offered indicated that they prima facie considered 
the following to be mathematics: measuring or counting (for 
example, Rimshot counting in the van) 9 things with numbers 
(telephones, the serial number on the van) , problem-solving (any 
kind of figuring out) « mathematical units (kilometers, hours^ 
miles) , algorithms (subtracting , fractions) y and math tools 
(calculators, computers). Note the concern with numbers an^d 
problem-solving, both of which mav or may not involve mathematics. 
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Missing Baseball 

Episode Qne 

Bui letins: 

« The children show fine comprehension of the problem. 
^ Children showed good recognition of the computer model and also 
good understanding of its purpose. 

♦ However, children didn't really grasp the information about 
angles. Most children thought the angle being described was the 
angle formed by the trajectory of the ball 9 rather than the angle 
of incidence and the angle of reflection. This makes sense, 
because the trajectory angle looks like the most central angle and 
also looks most like those illustrated in school textbooks. About 
one-third of the children suggested that the computer might have 
been wrong about the bounce of the ball, whereas the entire point 
of this model is that, with the information given about the ball's 
direction, the outcome is determined by the ''angle of incidence 
equals the gle of reflection" principle. 

Item-bv-Item Analysis: 
1. (LOG): What is Howie's problem? 

With one exception, all of the 15 children cnew that Howie 
was in big trouble for losing the baseball. The remaining child, 
a fourth-grader, said there was some ''problem about the baseball 
game," but did not say any more. 

2a. (LOG): Which picture looks most like the one you saw on the 
computer? 

Children performed quite spectacularly on this task, with 
13 of the 15 underlining picture #3. One fourth-grader underlined 

r>i 
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picture #1 and one fourth-grader underlined picture #2. It's 
interesting that 2 o-f the 3 fourth-graders got this one wrong* 
whereas none of the 5 thi' '-graders did! 
2b. (LOG): What is the picture? 

Again, fine comprehension, with 14 of the kids explaining 
that the picture helped show where the ball hit and bounced, 
whereas only 1 (fifth-grader) said more generally that it was a 
baseball field. 

2c. (LOG): Mhat is the picture for? 

All children explained that the picture was to help find 
the ball. 

2d. (DISCUSSION): Mhat makes you say it Has picture 2, or 3) 

we saw on the computer? 

Children's answers to this question indicate an 
understanding that may be less profound than answers to previous 
questions might lead us to expect. Five of the responses 
(including responses from the 2 children who were incorrect) 
focused on the need to choose the picture that looked as if it 
shows the ball bouncing toward the house (since the house is not 
portrayed in these diagrams, then presumably children remembered 
the house being at different locations). Four of the children 
simply claimed memoryi picture #3 lookwd most like the one they 
had seen on the television. Two children mentioned angles, but 
they were talking about the wrong angle. Of the 17 responses 
offered to this question (it was a group discussion, so some 
children offered more than one), only I cited the correct notion 
of an angle (Fixth-^grader : 'Cause it looks the same angle as the 
line going to hit it") and three others (all from third-graders!) 

ER?C - 52 
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cite SQme accurate qualitative reason about Mhy picture #3 had to 
be the correct choice (for example, pointing out that picture #2 
must be wrong because a baseball can't go through the metal sign). 
In this case, as in others (for example the compass circle on the 
map in **Missing Monkey'*), children sometimes talk as if diagrams 
determine rather than describe phenomena. An interesting study in 
its oMn right would focus on children's understanding of models 
and diagrams. 

5. (DISCUSSION): What could have happened to Howie's baseball? 

A very wide range of responses was offered to this 
question. Children were imaginative about possible things that 
might have happened to the baseball. However, when the show 
invited them to wonder about an event without giving any clear 
evidence or hints about what that event might have been, they 
simply generated possibilities without spending much time 
evaluating them. For example, ^4 of the responses on the list 
below indicate that those children either missed the point or did 
not think clearly about what was possible (e.g., they suggested 
that perhaps the ball had bounced in a different direction, or 
maybe the computer made a mistake about the angle). Here is the 
list of the children's thoughts. As the list reflects, the 
discussion focused on generating hypotheses, not on discussing 
evidence or evaluating the plausibility of the hypotheses. There 
were no clear age patterns favoring particular ideas or kinds of 
ideas. 

Howie's baseball might have: 

- bounced in a different direction (2 responses) 

- went into the woods/weeds/a ditch (3 responses) 

ER?C 53 
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- been kept bv the boy who played left field <2 responses) 

- fallen on the side of the house (2 responses) 

- been kept by the lady (1 response) 

- been taken by God (!) (1 response) 

- landed on the roof (2 responses) 

- got stuck in the muffler of a passing car (1 response) 

- gone into the lady's house (3 responses) 

- fallen into the hole in the porch (1 response) 

- ricocheted off a passing car (1 response) 

^ been hit over the sign, is noH beyond it (1 response) 
*- been kept by Howie (1 response) 

- might have been hit at a different angle (1 response) 

- be somewhere else because the computer made a mistake 
about the direction (2 responses) 

Episode Two 

Bui leti ns: 

* The children showed good understanding of the problem and of the 
solutions that were raised but dismissed within the plot (e.g., 
house was not burned down, taken away on truck, or dismantled). 
^ Children can generate possible accounts of what might have 
happened to the house, but the story doesn't give them enough 
support to evaluate those solutions. That is, no one hypothesis 
is better than another, given the context. Thus, when we asked 
them to decide what had happened to Mrs. liacGregor's house, 
children engaged in free, unconstrained generation of hvpotheses, 
but they produced very little evidence in support of any of their 
hvpotheses and did not have a principaled commitment to anv of 
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them. 

Item-bv-Item Analysis: 

1. (LOB): What is Mrs. MacGregor's problem? 

All children recognized that the major problem of the 
story now is that Mrs. MacGregor's house has been stolen. 

2. (LOG): Why do you suppose all those people aaght have wanted 
to buy or rent Mrs. MacGregor's house? 

Responses to this question illustrate children's 
willingness to wonder what happened to the house, but also 
illustrate how little information the story gives them to work 
with in coming up with possible explanations. Some of the 
children offered more than one explanation, and a total of 24 
explanations were generated in the logbooks. Of these, 10 were 
quite plausible, given the fact that this is a detective story: 5 
of the children suggested that the house was stolen because 
someone wanted the baseball in the house, and 5 thought that 
perhaps something valuable was hidden away in the house. However, 
the other 14 suggestions, though plausible in the context of 
children's knowledge about houses and what houses are for, are 
less plausible as motives for this particular story. These 
remaining 14 suggestions were of three classes. Eleven of them 
concerned some property of the house itself that might make 
someone want to steal it: it is neat or clean, or a nice color; 
it has a lot of rooms; perhaps it is a magic house. Two 
third-graders suggested that perhaps the house was stolen by 
someone who had no house to live in — perhaps they were poor and 
lived in a hotel. One the children suggested that since the 
house was near the ball field, perhaps it was stolen by someone who 



liked to watch baseball (this in spite of the fact that it 
obviously is no longer near the field!). None of the 
siMth-graders offered any of these less plausible explanations, 

but children from all the other three age groups did. 

/ 

2. (DISCUSSION): Why were all those people interested in Mrs. 
MacGregor's house? 

The responses in the group discussions paralleled the 
suggestions in the logbooks, except that children offered better 
elaborated stories concerning motives, for exaf^ple descriptions of 
poor people who have no home and needed the house. Apparently 
children found the argument about a nice yard compelling, because 
in the group discussion, we had four children suggesting that 
someone stole the house because it has a nice yard! Qnce eqiin, 
sixth-graders' suggestions were confined to the more plausible 
alternatives (perhaps someone wanted the bal 1 ^ which might be 
valuable, or there might have been money or something else hidden 
in the? house) . 

3a. (LOG): Why was Mrs. MacGregor's house not blown up? 

Children's responses were good reflections of the dialogue 
about this possibility in the program, and all were plausible. 
Ten said that there would have been debris laying around; 4 
pointed out that an explosion would have been heard by the 
neighbors, and 1 response indicated that there would not have been 
time to clean up after the explosion. 

3b. (LCG) : Why was Mrs. MacGregor's house probably not taken 
apart? 

All these responses were plausible as well: 7 said there 
was not enough time; 4 pointed out that there were no house parts 



laying around; 3 mentioned that someone Nould have seen; 1 child 
pointed out that you could not live in a house if you took it 
apart, so why would anyone want to?; and 1 child claimed there was 
no way to take it apart, 

3c. (LOG): Why was hr^s, hacGregor's house probably not taken 
away on a truck? 

Nine responses indicated that a truck would have left 
tracks (the reason offered in the story); 3 were concerned that a 
truck would be too small; 2 said someone would have seen or heard 
a truck; 1 child said you can't take a house out of the ground. 
Two of the third-graders concluded that it WAS taken away on a 
truck, because that was the most plausible solution. 
4. (DISCUSSION): What might have happened to Mrs. MacGregor's 
house? 

Children proposed a wide range of ideas, some quite 
creative and some just downright silly and fun. The point is 
that, given what they knew from the story, there was no reason to 
Judge one idea as any better or worse than another. Their list 
included: 

- House was pulled apart, and a truckload of dirt used to 
cover up the debris (5 responses). 

- House was taken by truck (3 responses) . 

- House was grabbed by "one of those things that look like 
a jaw" (perhaps a steamshovel? - 1 response). 

- Bulldozer plowed down house and then sm'.Qthed the ground 
( 1 response) . 

- The house was painted over so no one would recognize it 
and moved (1 response). 

• 5 7 



- The house was turned invisible - either bv a magician or 
by invisible paint (4 responses). 

- An airplane or a helicopter took the house (7 responses 
- about 5 of these children had watched "Missing Baseball" at 
home) . 

- Someone buried it (2 responses) . 

- The ground opened^ and it went under (1 response). 

- Someone hid it behind the trees (1 response). 

- It got crushed in a garbage truck <1 response). 

- Someone set it on fire (1 response) • 

- Someone put aci d on it and di si ntegr ated x t (1 
response) . 

Episode Three 

Bui letins: 

* Children often confuse computers with thexr applications. It 
would be good to be more explicit about the distinction, for 
example, pointing out that a data base is a program that runs on 
the computer or is one program that a computer can run. 

* Ch i 1 dren ' s reasoni ng is more sel ect i ve when they are g x ven 
information to reason with. In this episode, as opposed to the 
last, they cite many pieces of evidence in support of their ideas 
concerning what has happened to Mrs. MacGregor's house. 
Evaluation of evidence is supported when two or more 
interpretations of the same evidence seem possible, or when there 
IS different evidence for more than one point of view. 

I tem-bv-I tern Anal vsis; 
1. (LOG): What xs a data base? 
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About one third (5 out of 15) of the responses were 
reasonable, if vague, descriptions of a data base (a place where 
they store information? it gives you information; something that 
helps you find something; something that has records; a list of 
names and addresses). However, another third of the responses (6) 
though, that a data base is. a computer. Three others indicated 
that a data oase is part of a computer (a disk, a printout, a 
number code). Only 1 response was totally irrelevant (one of the 
fourth-graders thought that a data base is a hideout). 
2. (LOG AND DISCUSSION): Mhat made Kate so sure that Clarepce 
Sampson stole Mrs. MacGregor's house? 

Children produced a good array of evidence in response to 
this question. Only 4 of the 23 responses (many children gave 
more than one) were untrue or irrelevant. The evidence offered 
was: 

- Clarence Sampson rented the helicopter (9 responses) 

- The glasses were his (8 responses) 

- Mrs. MacGregor saw a man hanging around who had glasses 
(2 responses) 

and the four 1 ess adequate answers: 

- She called and found out 

- He wanted the ball 

- The Army man said it was him 

- I think he di d it 

In contrast to ep i sode one , chi Idren now have something to reason 

with when they think about what happened to the house. 

3a. (LOG): How do you think Mrs. MacGregor s house was stolen? 

All the children indicated it was stolen by a helicopter. 
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3b. (LOG AND DISCUSSION): Hon do you know? 

Once again, children appropriately cited evidence rather 
than generating alternative hypotheses. Responses that referred 
to evidence are marked by E; those that are alternative hypotheses 
are preceded by H: 

E: The trees had no leaves (8 responses) . 

E: He rented the helicopter; the helicopter is capable of 
lifting a house. <8 responses). 

E: He lied about his address (1 response). 

E: The TV reception was snowy (1 response). 

E: This is the only solution left <1 response). 

H: Maybe the guy who rented the helicopter to Clarence 
Sampson stole the house (1 response). 

H: Maybe the lady stole her own house, because she was 
mean (1 response). 



Episode Four 

Bui leti ns: 

♦ Children can offer plenty of kinds of evidence xn support of the 
notion that Clarence Sampson stole Mrs. MacGregor's house. 

* Although children know that Ginny marked the possible route of 
the helicopter by drawing a circle, not a square or an oval, they 
are not clear on whv. Perhaps if we u^se this technique in the 
future we may want to include some intermediate explanation, for 
example, plotting a series of points indicating that the 
helicopter may have gone in this direction as far as this, or in 
this direction as far as this, and showing that the paints xn 
aggregate approximate a circle. 
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♦ Most of the children understood how the Mathnet Squad figured 
out the proper direction of the helicopter; about one-third of the 
children did not. 

Item-bv-Item ftnalvsis: 
la. (LOG): Do you think Clarence Sampson stole Mrs. MacGregor's 
house with a helicopter? 

All the children except one checked "probablv yes." One 
third-grader explained, "He's not old enough- -.he doesn't know how 
to fly." It wasn't clear whether this child might have confused 

m 

Howie with Clarence Sampson. 

lb- (LOG): Whv do vou think that? 

Slightly over half the children's responses focused on 
legitimate clues to Clarence Sampson's guilt or to the use of a 
helicopter: the TV reception complaints (3 responses): the fact 
that Clarence had a helicopter and knew how to flv it (2 
responses); the fact that he stole gold with a helicopter before 
(1 response); mention of the clue from the glasses (1 response); 
and the fact that he gave a wrong address <1 response)- The 
remainder of the responses are either vague, inconclusive, or off 
the mark: he stole Mrs. MacGregor's house because he wanted to 
sell it (1); he wanted the baseball (2); a truck can't carry away 
a house (so it must have been a helicopter -2); "the way he 
acted" (I) . 

Ic- (LOG): What have we seen and heard this week that might make 
us think Clarence Sampson stole the house? 

This wording of the question seemed better suited to 
getting children to recall evidence from the story. Thexr 
responses included: Bad TV reception or people heard helicopter 
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<7); clue with glasses (4); trees with no leaves (3); Clarence 
Sampson stole gold be-fore with helicopter (3); he rented a 
helicopter (1); he gave a phonv address (1): there is a helicopter 
that can lift a house (2); the ball was stolen (1). 0-f these 
suggestions, only the last, offered by a third-grader, is 
irrelevant. 

2a. (LOG): What shape did Ginny make on the map? 

All children correctly chose the circle. 
2b. (LOG): Why did Ginny make that shape? 

Children's responses were o-f four types. The first *is 
functional; that is, there is some mention of the purpose Ginny 
had in mind when she made the circle. This included goals like 
finding Clarence Sampson or finding the house. All the 
third-graders' responses fell into this category, which accounted 
for 6 responses in total. 

The second category refers to the fact that it's easiest 
to make a circle. One child pointed out that compasses make 
circles, and thev used a compass; the other child explained that 
it is easier to circle the area, and a third explained that the 
circle is the easiest shape to remember. 

The third category provides a sort of tautological 
non-explanation: she drew the circle because that's where the 
house was (1 response) . 

Finally, 4 of the children tried (not very successful i v) 
to explain why a circle was the shape of choice, and a lot of 
these had to do with size. Cne said that a circle defines the 
correct amount of area, but was unable to explain why. One child 
said a circle is smaller and thus circumscribes an area where it 
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will be easier to +ind the house than if one o-f the other shapes 
was chosen. (In the group discussion that follows, one child said 
a circle is preferable because it encompasses more area and would 
thus be more likely to enclose the house!) Note the implication 
that this child expects the diagram to determine where the house 
will be. Two other children simply said that a circle is "better" 
than the other shapes, or the "best shape." 

2c. (DISCUSSION): Mhy did Ginny make a circle instead of a 
square? 

Children struggled more directly with the "why a circle" 
question in this discussion. Their answers are similar to those 
in the previous question. For some reason the oval and the square 
are not right, compasses make circles, the area of a circle is the 
best area. Qne child simply admitted she had no idea. Only one 
fifth-grader provided a good explanation: "She made a circle 
'cause it's the same all the ways. 'Cause it's equal, equal from 
all the distances." 

Since we have used this concept before, we may use it 
again, and we may want to think of breaking the idea down into 
smaller components. For example, before the compass is even 
introduced, Ginny might have walked the viewers through a thought 
experiment about what it might mean for the helicopter to flv a 
given range from a central point. This might include using a 
ruler to plot several possible destination points, and then 
showing how they describe a circle,. In addition, it might be 
worthwhile trying to think of some imaginative ways of attacking 
this confusion about diagrams that leads some children to believe 
that the shaoe tells the helicopter where to go instead of 



understanding that it simply describes where the helicopter might 
go. 

3. (LOG): How did the Mathnetters find out which direction the 
helicopter had gone? 

Nine of the 13 responses correctly noted that they 
followed the TV reception complaints. Two of the third-graders 
explained that the Mathnetters "went down the line," or ''knew to 
go down/* without acknowledging that the direction had to be 
inferred on the basis of information. One sixth-grader said the 
Squad chose that direction "because the other way is water,", and 
one sixth-grader explained the process Debbie used to choose the 
radius of the circle but said nothing about direction. 

4. (LOG): How did Howie help to find Mrs. MacGregor's house? 

Only one of the children failed to correctly describe 
Howie's role in finding the house. 

Episode Five 

Bui 1 et ins: 

♦ We reiterate our conclusion for episode five of "Passing 
Parade": children have difficulty knowing what is mathematics and 
what is not. "Missing Baseball" perhaps presents a wider range of 
legitimately mathematical activity in service of the main problem 
than did "Missing Basebal 1 , " but the point remains the same: 
children believe that any problem-solving done by mathematicians 
is mathematics. 

I tem-bv-I tern Anal vsis: 
la. (LOG): Mhat things did they do on the show that were 
mathematics? 



Table 13 presents the number of Instances of mathematical 
activity dc^scribed by each of the age groups. Each older group 
named more things than the preceding age group. Note that our 
usually ho-hum six graders really caught on fire here! 

Table 13 

Sum of Unique Instances of Mathematics 
Recalled by Each Age Group 



Grade Total Unique Instances 

3 6 

4 4 

5 10 

6 17 



As Table 14 indicates, the average number of ideas 
generated per child was greater for the fifth- and sixth-graders 
than for the third- and fourth-graders. There was wide 
variability in the sixth-grade group, with one child producing 
only 2 ideas and another producing 12. 



Table 14 

Average Number oi Ideas per Child 
Generated by Each Age Group 



Grade 



Average Ideas 



Range 



1.5 



1-3 



4 



2.2 



2-3 



5 



3.0 



2-4 



6 



6.0 



2-9 



There nine general classes of responses that describe the 



children's recollections of the mathematics in the program. They 
include **find-house problem-solving,'* general problem solving 
strategies and activities related to solving the problem of the 
missing house; **modely*' reference to generating the computer model 
of the baseball field to figure out the bounce of the ball; 

find-house mathematics," reference to legitimately mathematical 
activities connected to finding the house; general reference to 
numbers, with the implication that numbers are inherently 
mathematical; reference to algorithms or measurement units, such 
as multiplying or length and width; description of use of 
mathematical tools, like the computer and the compass; irrelevant 
responses; and ''map," reference to the map representation of the 
helicopter's possible travel area. Table 15 presents the 
percentage of the total 48 responses that each of these categories 
comprises. 






Table 15 

Percentages o-f Children's Responses That Fall 
Into Each of Nine Classes of Mathematical Activity 

Percentage of 

Class of Mathematical Activity Total Responses (N=4a) 
Find house problem-solving 27.17. 
Comouter model of baseball field 20.87. 
Find house mathematics 16.77. 
General reference to numbers 10.47. 
General reference to algorithms or 

measurement units 8.37. 
Reference to use of mathematical tools 6.25X 
Irrelevant 6.257. 
Reference to map model of helicopter 

travel 4.27. 
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"Missing Baseball" appears to include more legitimately 
mathematical activity related to salving the main problem than did 
"Passing Parade," and this is reflected in the children's recall 
of these items. Nevertheless, note that general problem solving 
IS the highest-frequency category. Children also continue to say 
that anything with numbers in it is mathematics, although some 
children had arguments about that issue in the group discussion 
reported in our next question. 

lb. (Discussion): Mhy is (activity on list) mathematics? 

The criteria children reported for selecting an activity 
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as mathematics are similar to those used in "Passing Parade." 
They include use o-f a computer or map model, use o-f math tools, 
anything with numbers, problem solving, mention of mathematical or 
measurement units, measuring or counting, estimating or 
calculating. In connection with children's insistence that 
numbers are mathematics, note the following interesting argument 
recorded between a group of fifth-graders: 



"Get .ing arrested on a 484 is mathematics, because 4B4 is o 
number. " 

"No! Because it's Just getting arrested !"> 
"They're not adding or dividing or multiplying it." 

Perhaps we might want to think of some way of raising some 
of these debates explicitly on the show. 
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Missi na Monkey 



Episode One 

Bui letins; 

♦ Children show good comprehension of the oroblem. 

♦ Of the three Mathnet sequels in the study, "Missing Monkey" 
perhaps best supports serious consideration of two hypotheses^ 
each with its own array of evidence that seems to support it. The 
fact that there were two plausible explanations for the robberies 
spurred animated and serious arguments among the children in the 
group discussions. Children proved quite capable of providing 
evidence for their opinion-of-choi ce, and they took seriously the 
assignment to figure out who was responsible for the robberies. 
This was in marked contrast to their responses to "Missing 
Baseball 9 where they gamely tried to imagine what might have 
happened to Mrs. MacGregor's house but simply did not have as many 
clues with which to reason. 

Item-bv-Item Analysis; 
la. (LQ6 AND DISCUSSION): Mhat is the problem the Mathnet Squad 
must solve? 

Some children gave more than one reply to this question, 
but all children appropriately identified the problem as either 
(1) finding Grunt or (and) (2) solving the robberies. Group 
discussion brought out arguments concerning whether the robber is 
or IS not a real gorilla. 

2a. (LOG): Oo you think a real monkey is robbing those stores? 

The younger chi Idren (third- and fourth-graders) 
predominant 1 v felt the robber was a real monkev, whereas the older 
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children (fourth- and -fifth-graders) said it was not. Table 16 
presents children's replies by grade. 

Table 16 

Do You Think A Real Monkoy Is Robbing the Stores? 
Frequencies of Yes/No Replies by Grade 

Grade Yes No 

3 3 1 

4 3 0 

5 0 4 

6 0 2 
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Apparently the younger children were more willing to accept the 
rather fantastic notion that a monkey could be robbing stores. 
2b. (LOG): Why? 

The third- and fourth-graders (who believed a monkev WAS 
the robber) focused on the fact that a monkey escape had just been 
reported at the 200. On the other hand 9 those children who 
checked "no** focused on a wider range of explanations^ including: 
monkeys don't use money (4 responses); a monkev can t be trained 
to rob stores (1 response), monkeys don't run fast, so if the 
robber were a monkey he %.ould have been caught by now (1 
response). In addition, one child offered an alternative 
hvpothesis: the robber is someone wearing a costume. 
2c. (LOG AND DISCUSSION): What did we see and hear today that 
might make us think it is a real live monkey? 
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Children offered lots of evidence supporting this 
hypothesis. As Table 17 illustrates, other than slight 
depressions in the recall frequencies for third- and 
sixth-graders, there were no notable age differences in the number 
of new ideas generated by each age group. 



Table 17 

Frequencies of Ideas Generated in Support of 
the Premise That the Robber Is a Real Monkev 



Grade 


Laqbooks 


Di scussi on 






o> 


3 




4 


4 


5 




5 


3 


5 




6 




2 






ir=3.25 


X^3.75 




In 


support of the hypothetical theory that 


the robber is « 


real monkev 


, chi Idren offered 


8 different kinds of 


evidence* The 



plot was rich in clues supporting both plausible points of view, 
and we found no aimless theorv-generation in the protocols. Table 
18 presents the kinds of clues the children reported. 
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Table 18 

Evidence Generated In Response to the Premise 
That the Robber Is a Real Monkey 



Frequency of Responses (N=44) Percentage 

^deas Logs Pi sc ussi on Total Responses 

Stole bananas 7 7 31.87- 

Monkey missing -from zoo 9 5 

Size- arm length 3 3 13-6/1 

People saw monkev l i 4.5% 

Shape on wail 1 1 4-5X 

Pounded chest, jumped 1 1 4-5% 
Strong enough to run 

through wall 1 i 4-5X 

Able to escape quicklv 1 1 4-5'/- 



The most commonl v-ci ted pieces of evidence were that the 
robber stole bananas, and that a monkey has been reported missing 
from the zoo. Several children argued that the sxze and arm 
length of the robber do not really match those of a man- There 
were a couple of responses each concerning other clues: the shapa 
on the wall looked like a monkev; the store owner said the robber 
jumped and pounded himself on the chest- clearly monkev behavior; 
onlv a monkey would be strong enough to run through the wall; a 
monkev can run quickly and thus could make a fast escape- 
However, in spite of the fact that children in all age 
groups readily offered evidence in support of the premise, the 



older children were very compelled here by their own theory that 
the monkey could not have been the robber. Even though the task 
was to provide evidence to SUPPORT the notion that the monkey was 
the robber, many children o-f-fered arguments AGAINST that idea. 
These arguments were slipped casually into the discussion without 
the children acknowledging that they were taking the other point 
of view. Thi s is the ki nd of argument you often find chi Idren 
giving when they are asked to cite evidence which supports a 
theory they do not believe (O'Loughlin^ 1987). In fact, the 
fifth-graders produced 9 such pieces of counterevidence, for 
example: pointing out that a monkey doesn't know how to operate a 
cash register: claiming that if a monkey stole the bananas he 
would have eaten them right there on the spot; asking what a 
monkey would want with money; noting that there were no pieces of 
wall on the floor near the monkey-shaped hole (implying that the 
hole was a fake); pointing out that although the robber was hairy, 
that might be a costume. 

3a. (LDG) : Do you think a man in a monkey suit is robbing those 
stores? 

Responses to this question indicate that the younger 
children still predominantly believe that the culprit is a monkey, 
whereas the older children continue to feel confident that it is a 
man in a monkey suit. Responses are presented in Table 19. 
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Table 19 

Do You Think a Man in a Monkey Suit is Robbing The Stores? 
Frequencies of Yes/No Replies by Grade 

Grade Yes No 

3 2 2 

4 0 3 

5 3 1 

6 2 0 



You may note that this table is not simply the inverse of Table 
16. That is because two third-graders checked "ves' to both 
questions, and one fifth-grader checked "no" to both. The 
explanations of these "doubl e-responders" imply that these 
children found both arguments compelling, and perhaps had 
difficulty choosing between them or changed their mind after 
considering both, 
3b, (LOG): Why? 

Those children who claimed that the robber is NOT a man in 
a monkey suit virtually reiterated the reasons thev just offered 
for believing that the robber IS a monkey, (He stole bananas - 3 
responses; jumped up and down - 2; monkey escaped from zoo - 2; 
man not big or strong enough - 2; looked like a monkey - 2; went 
through the wall - 1; arm length longer than a man's - 1). 

The children who felt it was a man in a monkev suit tried 
to point out why robbery better fits human motives (stole monev - 
5 responses; man can like bananas - 1; stole stuff a monkev 
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doesn't eat - I) and capabilities (monkev can't operate cash 
register -2- or use shopping cart - 1; man would know where to 
find the vegetables - 1; a monkey isn't that smart - 1). 
3c. (LOG AND DISCUSSION): What did we see and hear today that 
might make us think the robber is a man in a monkey suit? 

There were virtually no age differences in the number of 
clues children cited in support of this idea. Table 20 presents 
the frequencies o-f new ideas by age. 

Table 20 

Frequency of Ideas Generated in Support of the Premise 



That 


the Robber is 


a Man in a Monkey Suit 


Grade 


Loabooks 


Oi scussi an 




4 


4 


4 


3 


4 


5 


4 


5 


6 


4 

X=3 • 75 


3 

X=4.00 



Interestingly t no children offered evidence counter to 
this premise. That is, the third- and fourth-graders did NOT 
mention clues that would tend to make us think the robber i? a 
monkev. The spunky and contentious f if th-graders t who did so in 
respon^a to question 2c. agreed with the premise here anu uhus did 
not feel the need to argue against it. The children's ideas were 
nearly all in the form of evidence cited. However, one 
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alternative hypothesis was raised, namely, that the sore managers 
might have stolen the monkey. 

Table 21 

Alternative Hypotheses and Evidence Generated In Response 
to the Premise That the Robber Is Man in a Monkey Suit 

Frequency of Responses <N=38) Percentage 
Ideas LoQs Pi scussi ons Total Responses 
E: Monkey wouldn't steal 

monev or salad food 6 6 31.6% 
E: Wouldn't steal from 
cash register « use shop- 
ping cart 4 3 18. 4X 
E: Not that smart 2 2 10.57. 
E: Wall shape didn't look 

like monkey 1 3 10.57. 

E: Monkey wouldn t need food 1 2 7.97. 

E: Too tail to be monkey 2 2 10.57. 

H: Store manager took monkev 1 3 10.57. 

E=Evidence 

H=A1 ternati ve Hypothesis 

Most of the children argued that a monkey would have no 
need for money or what some children called ''salad food.*' 
Apparently . chi Idren this age do not necessar i 1 y expect monkevs to 
eat lettuce and other vegetables. They also pointed out that 
monkeys would not be able to steal from a cash register or use a 
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shopping cart? that monkeys just aren t that smart; that the shape 
on the wall did not really look like a monkey; that a monkey from 
the zoo would not want that much food (apparently they also don't 
know that monkeys eat a lot): that six feet is too tall for a 
monl[cey (monkey confused with gorilla?). Note here how the 
chi Idrenls 1 imited knowledge about monkeys made it difficult for 
them to know how to evaluate some of the information from the 
story. (A poxnt of clarification: we are not trying to argue 
here that the show should have specified this information; indeed 
our strong impression is that learning more about gorillas was one 
of the strongly motivating things about this story for the 
third-graders. We are only pointing out that sometimes children 
of different ages reason differently because they do not have the 
same knowledge. ) 

4, (DISCUSSION): Who do you think is robbing the stores? 

Only four children (all third- and fourth-graders) 
reported still believing that the robber is a monkey. Perhaps 
after considering the alternate point of view^ they changed their 
minds. The other children had more or less specific hypotheses: 
it's a man (3 responses); the boy stamping prices in the store (1 
response) ; one or more of the store managers (5 responses) ; the 
zookeeper, possibly in cahoots with the store managers (2 
responses); or "a lady" (1 response). A snippet of an argument 
among the third-graders illustrates that the younger children are 
less critical in their evaluation of the possibilities: 

"I don't think it's a real monkey. i t ' s a man. A 
monkey wouldn't steal money." 

"YeSf it would!*' objects someone. 
"But what would it need it for?" 



"Bananas!" choruses the rest of the group 
triumphantly. 

5. (DISCUSSION): Why is it important for George and Kate to 
learn who is robbing the stores? 

Children pointed out the need to stop the robberies or 
arrest the culprit 9 to bring the monkey back to the zoo, and to 
get the money back . However , when prompted to consi der the i ssue , 
they realized that perhaps catching a mnnkey and catching a man 
might be different kinds of challenges. The younger children, for 
the most part, felt that it would be more difficult to catch* a 
monkey than to catch a man, because a monkey can run fast, hide in 
trees, blend in with the environment, and climb the Empire State 
Building<!). The older children felt a man would be harder to 
catch: he could have a weapon, could use a private plane to go 
almost anywhere, might hole up in a hideout. Some of the 
fifth-graders said that vou'd simply have to look in different 
places: "If it's a monkey, you should look in trees or zoos. If 
it's a man, you look in a hideout. Or houses and garages and 
stuff. 

Episode Two 

Bui leti ns: 

♦ Children showed good qualitative understanding of the circle 
graph used as Grunt's food chart. 

♦ Most of the children just did not seem to understand the idea 
that the combination lock would be difficult for Grunt or for a 
person to open if he did not know the combination. Of those 
children who knew it would be difficult to figure out the 
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combination, even fewer noted that the difficulty is due to the 
fact that there are many possible combinations. Four of the 15 
children (nearly one-third) believed that if a person fiddled 
around with the lock, he could figure out how to open it. 

♦ Once again we have children showing good understanding of the 
advantages of using a calculator for certain kinds of problems, 
but irregardless, showing some prejudice about whether their use 
IS a good idea. 

♦ Children have difficulty with the notion that a circle plots 
points equidistant from the center. Some children expressed what 
we have taken to calling "diagram determinism,'' the notion that 
the diagram determines rather than describes a phenomenon. 

-K- When asked whether activities on a list were mathematics, 
children sometimes used inappropriate criteria for deciding; in 
particular, several of them used the criteria we saw applied in 
'•Passing Parade" and "Missing Baseball": anything with numbers is 
mathematics. 

Item-bv-Item Analysis 
la. (LOG): What is this (Grunt's feeding chart)? 

Ten of the 15 children said it was Grunt's food chart, and 
another 3 referred to its function (it shows what Grunt eats). 
Two of the children attempted to provide more technical 
descriptions. One said, "It's a fractor table," and the other 
called it "a round graph of percent that Grunt eats." 
lb. (LOG): What is it for? 

The most sophisticated kind of answer to this question 
(given by 8 children, none of them third-graders) referred to 
quantity or percent: it tells "how much to give Grunt to eat," 
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-for example. Adequate but less complete answers were that the 
chart was "for foods the gorilla eats" <4 responses) i "for what he 
likes best," (2 responses), or sicnply "for Brunt" <1 response, 
from a third-grader) • 

Ic. (LOG): Mhat food does Grunt eat the most? 

All children correctly chose fruit and vegetables, 
id. (LOG): How do you know? 

Seven of the children's answers (nearly half) referred to 
percentages and quantities, for example, 60 percent being more 
than 30 percent and 10 percent. In addition , four chi Idren - 
offered the less specific reply that fruit and vegetables took up 
a "bigger place" or "more room." Two children indicated that "it 
says so on the circle." Other responses were that those are the 
foods Grunt stole from the stores (1) and that the zookeeper and 
Jane said that's what Grunt eats (1). Overall, the children 
showed excellent understanding of the circle graph and its 
meaning. 

le. (LOG): Mhv does Kate want to know what Grunt eats? 

Children's answers showed that, for the most part, they 
understood the purpose for thinking about Grunt's diet. Nine 
pointed out that this information helps make sense out of the fact 
that these were the foods stolen. In addition, another 2 children 
thought that knowing what foods Grunt eats might help the liathnet 
Squad to figure out where he will strike next. Four younger 
children (2 third-graders and 2 f ourth-graders) gave other, 
unrelated answers (such as, "In case he's hungry"). 
2a and 2b. (DISCUSSION): Could Grunt figure out how to open the 
lock? Why? 

hi) 
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The majority o-f children's responses to this question were 
no. However, as Table 22 shows, only 5 o-f the 24 total responses 
made reference to the mathematical point of the segment: the fact 
that Grunt doesn't know the combination or that there are too many 
combinations for him to figure out. 
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Table 22 

Responses to Question 2a: Couid Qrunt Open the Lock? 
Percentages of Total Responses Represented bv Each Reply 



Idea Percentage of Total 

Responses ( Ng24 ) 
NO: 79, 1 



His fingers don't work that wav 33.37. 

He can't see the numbers 12.57. 

*He doesn't know the combination 12.57. 

-M-Too many possible combinations 8.3X 

Monkeys can't read numbers B.37. 

Fingers don't fit though gate 4.27. 

YES: 20. 9 7. 



Could oull open or break with teeth 8.37. 

It was opened so he ooened it 4.2/1 

Combination on back of lock 4.2X 

Learned by imitating someone else 4.2X 



* Answers that could be referring to the discussion 
about combinations on the show. 

It seems that the discussion about combinations was too 
fast or too difficult (possibly both) for the children to handle. 
Perhaps the message should have been simplified or summarized, 
e.g.. ''There are many numbers on this lock that can go together i 
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manVf many different ways. It would be nearly impossible for 
anvone to guess the combination.'* 

Many of the children mentioned the fact that a go-illa's 
thumb and index fingers do not meet. This is rather surprising, 
given how quickly that information was discussed on the show, and 
it was one of the things that made us feel that children were 
highly motivated by this story in part because thev really enjoyed 
learning more about monkeys. 

2c and 2d. (DISCUSSION): Could a person figure out the lock? 
How? 

□nly two of the replies to this question were nos. Both 
mentianed the possibility that it might be hard to figure out the 
combination. The other 14 replies were yeses, but a large number 
of those (6) Mere qualified yeses: a person could figure it out 
if he knew the combination. Somewhat more disturbing are the B — 
fullv half — of the children' j responses that indicate they 
totally missed the point about the number of possible 
combinations. Fcur of the children said a person could figure out 
the lock by picking it, and 4 suggested that you could open it by 
randomly fiddling with it. These answers were given by fourth-, 
fifth-, and sixth-graders, not by the youngest children. 
2e. (DISCUSSION) ; So how did Grunt get out of his cage? 

Children suggested a range of pc*>"i bl i ties, including: 
someone (the robber) opened the cage (5 res;. -jnses) , he broke it 
himself (3 responses), Jane let him out (2 responses), the 
zookeeper opened the lock (2 responses i. , another gorilla (3 
responses), he jumped over the fence (1 response), the store 
managers took him (1 response), the cage was left open by mistake 
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after feeding Grunt (1 response). 

2f. (DISCUSSION) Why did George use a calculator? 

Children's answers to this question show that they have 
good understanding of the advantages of using a calculator. They 
said: he couldn't figure out the problem in his head because it 
was too hard (or calculator was easier - 9 responses), he didn't 
want to make a mistake (3 responses) , a calculator is faster <6 
responses). Once again, however, children tended to mention some 
prejudices about the use of calculators: 

- "It gives you all the answers and then you wouldn't know 
how to do it for a test or something" (fourth-grader). 

- "I don't think that's good, because once you don't do 
the hard ones, the easy ones, you forget it. I think you 
shouldn't use calculators at all, unless it's really, really, 
reallv hard" (fifth-grader). 

- "If they know how to do the example in their head and 
it's hard, they should, no matter how hard" (sixth-grader). 

It is difficult to know how widely held these 
anti-calculator attitudes are, but it's probablv safe to say thev 
are common enough to continue to feature use of calculators on the 
show. Perhaps it would be intv-^resting sometime for Kate and 
George to have a discussion about the kinds of problems that are 
best done with calculators versus the kinds of problems that are 
best done in your head. 
3a. (LOG): What are these (Xs)? 

All children either described the Xs as crime locations or 
places where Grunt might be. Depending on whetner you think Grunt 
is the criminal, those two explanations are interchangeable. 



3b. <LQG): Mhat shape did Debbie make on the map? 

All children chose the circle, with the exception of one 
f if th--grader who underlined the square but then erased it, saying v 
"Oh, yeah, I just remembered it was a circle.'* 
3c. (LOG): Why did Debbie make that shape? 

Most of the children gave a functional reply to this 
question; that is, they said what the circle was -for ^ namely, to 
find Grunt or to show where he was. Three fifth-graders gave 
responses that indicated they knew the size of the circle wars 
relevant: it showed about how far Grunt could go. Two children 
said that all the places that were robbed were in the same area, 
so Debbie drew a circle around them. 

3d. (DISCUSSION): Mhy did she make a circle instead of a square 
or an oval? 

This concept is difficult for children. One child 
suggested that "all the robberies were like, in a circle, and so 
she put a circle around it" (fifth-grader). Several suggested 
that a circle was chosen because Debbie was using a compass « and 
compasses only make circles: ''She had to use the compass. If she 
had a ruler, she woulda made a square" (fifth-grader). In 
addition, some of the children's responses illustrated "diagram 
determinism:" that is, it appears from their answers that they 
expect the circle to constrain, rather than describe. Grant's 
activity: "An oval would be really tight and he'd probably go out 
of the oval. The square has sides and he wouldn't know which way 
to go; he'd probably run right out of it. With a circle he'll 
probably find another place to rob" (third-grader) Only one 
child, a sxxth-grader , seemed to have fully grasped the idea: 
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"When she made a circle, it could be an inch all the way around 
it, but over here on the square it's too short here, see, two 
inches here and one inch across. An oval is too short on the 
sides, too long on top." Suggestions for breaking this idea down 
into more digestible components are included in "Missing 
Baseball. " 

4. (DISCUSSION): Was (item on list) used for doing mathematics? 

Table 23 presents children's responses to tUis question in 
relation to several objects, some used in the series and some not. 
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Table 23 

Was X UsRd for Doing Mathematics? 
Children's Replies by Grade 



YES: NO: 



Cb ject 


Grade 3 


4 


5 


6 


3 


4 


5 


6 


Ruler 




4 


3 


3 


2 


0 


1 


0 




3 


4 


4 


3 


1 


O 


o 


0 


Compass 




4 


4 


3 


1 


0 


0 


0 


Hamburger 


0 


0 


0 


0 


4 


4 


4 




Telephone 


0 


1 


1 


2 


4 


3 


3 


1 


Map 


3 


3 


4 


3 


1 


1 


0 


0 


Lock 


1 


2 


4 




3 


2 


0 


1 


Doll 


1 


2 


4 


2 


3 


2 


0 


1 


Calculator 


4 


4 


4 


3 


0 


0 


0 


0 


Blackboard 


4 


4 


4 


3 


0 


0 


0 


0 


Pizza 


2 


0 


0 


0 


2 


4 


4 


3 



Total N = 4 third-graders 
4 f ourth-^graders 
4 f i f th-graders 
3 sixth-graders 

Notable confusions Nere the ruler, the telephone^ the 
lock, and the doll- When we asked children about the criteria for 
deciding which objects were used for mathematics, it appeared that 
the criterion causing t ach of the confusion for "telephone" was 
"numbers**: many children are applying the rule that if an object 
has to do with numbers, it by definition has to do with 
mathematics- For exampl e , one f i f th-grader ' s explanati on for 
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choosing the telephone was, *'Mithout numbers there wouldn't be 
mathematics, and without mathematics, there couldn't be a 
telephone.** There are also some confusions concerning the idea 
that "figuring things out" is inherently mathematical, although 
there are not nearly as many of those confusions expressed here as 
in "Passing Parade," For example, children argued over whether a 
telephone might be used for mathematics since clues come aver it, 
and since that's how the Mathnet Squad first learned about the 
robberies. Some children suggested that Grunt's doll was used for 
mathematics because it provided a clue for the Mathnet Squad to 
evaluate when deciding whether Grunt left the zoo on his own 
accord. Explanations for "ruler" mentioned numbers but also 
appropriately mentioned measurement. Me do not have on tape 
responses from many of the children who said the ruler was not 
used for mathematics. Because of time pressures, the interviewers 
were not able to probe all responses; unfortunately, responses for 
"lock" were among those not probed. Thus we do not know what was 
contributing to the variance in responses for that item. 
Ep> r> ode Three 

3ul let ins; 

♦ Children produced m ore ideas in support of the premise that 
Grunt was not the robber than they produced in support of the 
premise that Grunt was the robber- In addition, when asked to 
provide evidence that Gf unt was the robber they also slipped in 
(unconsciously, we believe) evidence that would prove the 
opposite. Mhen asked to provide evidence that Grunt was not the 
robber, children provided a nice mix of clues from the show and 
alternative hypotheses that might account for these clues. Most 
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of the children by now believe that Grunt is not the robber t but 
the fact that there is so much "live" evidence against him keeps 
children guessing and thinking. This is a very power-Ful stimulus 
for using informal reasoning skills. 

* Children were somewhat confused about measuring the prints in 
the pizza shop. About a third of the children thought Jane was 
measuring the size of the footprints. 

* Children showed good understanding that the X on the map 
representing the Huntington robbery meant that Grunt could not 
have committed that robbery (unless he did not commit the ones 
within the circle). Children have a good grasp on the idea that 
the circle represents Grunt's range of motion. As discussed in 
the previous episod< they don't understand WHY a circle, but they 
know what the circle .neans. 

* Children have lots of elaborated notions about how the 
Huntington Beach robbery might have taken place. They are 
thinking actively about plausible (and some implausible!) 
scenar i os. 

Item-bv-rtem Anal vsi s: 
la. (LOG AND DISCUSSION): What did we see and hear today that 
makes us think Grunt might be the robber? 

As Table 2^ indicates, the third--grader s generated 
reiativelv few ideas. Otherwise, there are no notable differences 
bv orade i n the number of pi eces of supporti ng evi dence recal 1 erl 
to: this premise. Although the fifth-grade performance looks 
relatively good, in fact, that Mathnet Pan«l had one more child 
than the other panels did. 
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Table 24 

Frequencies of Ideas Generated by Each Grade 
in Support of the Premxse that Grunt Is the Robber 



Grade 


Loabooks 


Discuss! on 


3 


2 




4 


3 


3 


5 


5 


4 


6 


3 


3 




X=3.25 


■X=3.0 



Children seemed to focus on the most recentlv revealed 
piece of evidence, • so that 15 responses (34.9 percent of the total 
responses) referred to the fact that Grunt likes pizza. In 
addition, children remembered that the other stolen foods were 
foods that Grunt likes (13 responses, 30.2 percent of the total). 
Four responses (9.3 percent of total) were clues that, correctly 
interpreted, are actually evidence against Grunt being the robber. 
These involved the footprints in the pizza shop and the fact that 
money was taken ♦ I think these clues were slipped in because 
children belicrve Grunt is not guilty and have a hard time 
bracketing their own beliefs. 

In addition, 6 responses (13.9 percent of the total) were 
offered by children who were consciously arguing against, not for 
the premise. Most of these responses were alternative hypotheses, 
not evidence. These involved placing the blame for the robber i es 
with others: some other animal (1 response,', NOT Grunt (1), 
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someone in a costume <!) , two gorillas (1). In addition, 2 
children pointed out that the footprints were NOT Grunt's. 

Table 25 presents the evidence and alternative hypoth 
generated by children asked to support the premise that Grunt 
the robber. 
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Table 25 

Evidence and Alternative Hypotheses Generated In 
Response to the Premise that Grunt Is the Robber 

Frequency of Response (Ns43) Percentage 
Ideas Logs Discussion Total Responses 
For the oremise: 

E Grunt likes pizza 8 7 34.9% 

E Likes other foods stolen 7 6 30.2yl 

E Footprints in shop 1 2 6. 97. 

E Money was taken 1 1 4.67. 

E Grunt missing from zoo 1 1 4.6X 

E Gorilla robbed stores 1 0 2.37. 
E All robberies located 

in one area 1 O 2.3V. 
Against the premise; 

E Footprints NOT Grunt's O 2 4.67. 

H Some other animal ^robber O 1 2.37. 

H Grunt NOT the robber 0 1 2-37. 

H Man in costume = robber O 1 2.3% 

H 2 Qorillas involved 0 1 2.37. 



E = Evidence 

H = Alternative Hypothesis 

2a. (LOG AND DISCUSSION): Mhat did Me see and hear today that 
makes us think Grunt is NOT the robber? 

Children produced more different kinds of evidence in 
relation to the premise that Grunt was NOT the robber than in 
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support of the premise that he was. The mean number of ideas was 
4. 75 in the logs (as compared to 3«2S for the premise that Grunt 
is the robber) and a whopping 7«0 i^j the discussions (compared 
with 3.00 for the opposite premise). As Table 26 indicates, the 
larger number of ideas for this premise is mostly accounted for by 
the group discussions among the younger chi ldren« Sixth-graders 
produced relatively few ideas in relation to either premise, and 
produced the same number (3) in support of each. 



Table 26 

Frequencies of Ideas Generated by Each Grade 
In Support of the Premise That Grunt is NOT the Robber 



# 



Grade 


Loabooks 


Discussion 


3 


4 


7 


4 


6 


12 


S 


6 


6 


6 


3 


3 




?=4.75 


*X=7.0 



Once again, newer pieces of evidence received more 
attention. The clues that it was NOT Grunt's footprints in the 
pizza shop (14 responses, 20.9 percent of the total 66) and that 
Grunt can't run fast and needs to rest a lot (12 responses, 17.9 
percent of the total) led the list of children's arguments. It 
seems as if most children are now convinced that Grunt is not the 
robber, although they can cite the evidence that seems to 
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incriminate him. Although children included a lot of alternative 
hypotheses in the discussion (9 responses, 13.4 percent of the 
total), none of these implicated Brunt as the robber. 

Table 27 presents the children's ideas and indicates the 
percentage of the total responses that each comprised. 
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Table 27 

Evidence and Alternative Hypotheses Generated In Response 
to the Premise that Grunt is NOT the Robber 



Frequency of Response (N=66) Percentage of 

Idea LoQs Pi scussi on Total Responses 

E Footprints NOT Grunt's 8 6 20.97. 

E Grunt sIon^ needs rest 6 6 17.97. 

E Doesn't like anchovies 4 3 10.47. 
E Jane says he wouldn't 

do these things 4 2 8.97. 

E Can't be 2 places 2 3 7.57. 

E Can't use money 2 1 4.37. 

H Some other monkey=:robber 2 2 5.971 

E Grunt too shy 1 3 5.9X 

E Couldn't open cage 0 3 4.3X 

E Le^t doll behind O 2 2.97. 

H Someone kidnapped him O 1 1.57. 

H Person in costume=robber 0 2 2.97. 

H Man controls monkev 0 1 1.57. 

H Someone let Grunt out O 2 2.97. 



as 



E = Evidence 

H = Alternative Hyoothesis 



Children's responses show a mix o-f two strategies: (1) 
support the premise bv citing evidence in its favor^ and (2) 
support the premise by generating hypotheses that can account for 
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it. Although hypothesis generation is not evidence and thus 
strictly speaking does not satisfy the question posed, the 
children engaged in a nice blend of accurately bringing knoMn 
clues to bear and letting their imaginations loose to think how 
the robberies might have occurred. 

3a. (LOG): Mhy mxght Grunt steal from a pizza shop? 

The children produced 18 responses to this question (some 
provided more than I). Of those responses, 72 percent 
appropriately focused on the fact that Grunt likes pxzza. Three 
of the responses, or about 16 percent, provided information that 
does NOT support the idea that Grunt robbed the shop (pointing out 
that Grunt did not like anchovies, erroneously saying Grunt did 
not like pizza). Other responses were on the order of **He was 
hungry. " 

3b. (LOG AND DISCUSSION): Why did Jane measure the distance 
between the footprints? 

Over a third of the responses indicated that children 
understood there was some discrepancy between the expected and 
actual distances between the footprints. An additional third 
correctly pointed out that Grunt walks on four feet (although this 
is not why Jane measured the prints, strictly speaking). However, 
one^third of the children thought Jane was concerned wxth the size 
of the footprints ("Length of the foot looked too big"). 
4a. (DISCUSSION): What does (the position of this X on the map) 
tell us about the Huntington Beach robbery? 

All the children except for 1 tt . grader understood that 
the X indicated that Grunt could not have committed that robbery. 
Most of the children focused on the fact that Grunt could not have 




travelled fast enough to get there; others mentioned that he was 
seen picking oranges at the same time- Children understand what 
the circle on the map is FOR, and even what it represents » in 
spite o-f the -fact that they do not understand the mathematical and 
conceptual reason for employing a circle instead o-f any other 
shape. 

4b- (DISCUSSION): How did the Huntington Beach robbery happen? 

Invited to let loose with their imaginations, the children 
did- Many thought that a man in a monkey suit must have committed 
this robbery, although some of them felt that Grunt might have 
come along in the car, with or against his will. This led to all 
kinds of amusing arguments about how that might have been 
arranged: 

"Say the zookeeper can't pay the rent he has to pay 
for the zoo and Grunt tries to help him- He doesn't realize 
he's just going to get in more trouble-" 

"Yeah, but they woulda saw the guy putting on the 
monkey suit- And it would be really funny to see a man 
driving a gorilla around in a car-" 

"When he put it on, he got out of the car-" 

Some children suggested that Grunt stole a car and drove 
to the robbery — others suggested that perhaps he took a bus, or 
even a boat! Another popular theory is that there might be two 
monkeys operating and that Grunt may or may not be doing any of 
the robbing himself- Someone said that perhaps Grunt "did the 
Huntington Beach robbery but not the ones in the circle-" 

Epi sode Four 

Bui letins: 

* Children have mixed opinions about Janos. Although most of them 
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thought that he gori 1 la-napped Grunt only to serve as a cover for 
his own criminal activity, some of them attributed more poignant 
motives to him: he wanted Grunt back again so it would be like 
old times, so he could play with him. 

* Children now realize that both lines of seemingly conflicting 
evidence can be resolved under one explanation. 

Item-bv-Item Analysis; 
1. (LOG): Why did Debbie check other zoos? 

Almost all of the children appropriately indicated that 
she checked the zoos in case there were two gorillas loose. One 
child suggested that perhaps she was checking to make sure they 
didn't have Grunt. 

2a. (LOG AND DISCUGSIQN) : Why do Kate and George think that 
Janos took Grunt? 

Children interpreted this question in two different ways. 
Most chi 1 dren repl i ed by of f eri ng evi dence that t i ed Janos to 
Grunt; he knew Grunt from the circus (most common response) , 
rented an ape costume, had a gorilla cage behind his house, could 
have opened Grunt's cage, walks on two feet, would have use for 
money. Alternatively, children talked about possible motives: he 
wanted to use Grunt as an alibi for his own robberies, wanted to 
get Grunt back for his circus a.:t, was jealous of Grunt's superior 
strength, wanted to get money. There were no clear age patterns 
on any of these responses. Older children were not more likely 
than younger children to reply with evidence rather than motives. 
2b. (LOG AND DISCUSSION): Can you think of any reasons why Janos 
v^ould take Grunt from the zoo? 

Most of the children replied that Janos wanted to use 



Grunt as a cover -for his own robberies. However, several 
(predominantly third-graders) suggested that Janos wanted Grunt 
back. As one child put it, "He could have missed Grunt, thought 
about the times they was juggling or whatever." Similarly, manv 
children suggested that perhaps he was trying to "get the act back 
so they would be ready for the circus to come." Additional 
motives included: to get the free food, to get monev, to sell 

Grunt back to the zoo. Any of these are plausible, since we don't 

// 

know anything about Janos. 

3. (DISCUSSION): Do you think Grunt was shy or bold? 

None of tl;e children had any difficulty indicating that 
Grunt VH^as shy, and that when his actions seemed bold, they were 
really the actions of Janos- As one fifth-grader explained, 
'*Grunt, he was shy, scared of people and he always carried a doll 
with him. You know he was shy if he carried a doll." 

4. (DISCUSSION): Are all the Mathnet problems solved now? 

About one-third of the children thought all the problems 
were solved, but the rest had other ideas: the Mathnet Squad was 
not yet sure that Janos was the robber; it might be another 
monkey, perhaps even a mechanical monkey; even if it was Janos 
they still had to catch him; they had to solve the problem of how 
to keep Grunt safely locked up. 

Episode Five 

Bui 1 etins: 

♦ In this sequel, the third-graders recalled more instances of 
mathematics in the program than did the children in all other 
grades ! 
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* It was not the case that large numbers of the children's 
responses were about general problem-sol ving. By and large they 
were legitimately mathematical activities. That may be because 
this episode has more intrinsic mathematics than does, -for 
example, ^'Passing Parade, 

♦ The criteria children are using -for what is mathematics are 
similar to those mentioned in the earlier two episodes. Many 
children continue to claim that ''math is made out of numbers." so 
anything with numbers is mathematical. These interviews, as 
opposed to those for "Passing Parade** and ''Missing Baseball,*' 
showed more awareness that plain old "figuring out*' is not 
necessarily mathematics, 

Item-bv-Item Analvsis; 
1. (LOG AND DISCUSSION): What things did they do on the show 
this week that were mathematics? 

Table 28 presents the number of instances of mathematical 
activity described by each of the age groups. The fourth-graders 
did unusually poorly here; in fact, one of the interviewers noted 
that the children were having a hard time remembering episodes 
with mathematics. We really do not have an explanation, and we 
tend to attribute this result to the fact that the small Mathnet 
Panel sizes occasional 1 y produce results that we cannot account 
for. It was the third-graders who did uncharacteristically well; 
in spite of the fact that that group had one outlier child who 
generated 6 ideas and pulled up the average, all the children 
recalled more instances of mathematics than children that age did 
in the other two sequels. 
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Table 2B 

Sum o-f Unique Instances of Mathematics 
Recalled by Each Age Qroup 

Grade Total Unique Instances 

3 11 

4 6 

5 7 

6 10 
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As Table 29 indicates, the average number of ideas 
generated by each child was greater for the third-graders than for 
any other group! Honever , the differences among ages are small, 
except that the fourth-graders recalled unusually few examples. 



Table 29 

Average Number of Ideas per Child 
Generated by Each Age Group 



Gr ade 


Averaae Ideas 


Ranae 


3 


3.6 


2-6 


4 


1.5 


0-3 


5 




2-3 


6 


3.0 


2-4 



One child in the fourth-grade group had been absent a 
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great deal « That child recalled no ideas at all, which helps to 
explain the depressed frequency for the fourth grade. 

There were five general classes of responses that describe 
the children's recollections of the mathematics in the program. 
Thev include calculations, use of the map/model, measurements, 
general reference to algorithms or measurement units, and general 
problem solving. Table 30 presents the percentage of the total 48 
responses that each of these categories comprises. 




Table 30 

Percentages of Children's Responses That Fall 
Into Each of Five Classes of Mathematical Activity 



Percentage of 

Class of Mathematical Activitv Total Responses N=48) 

Calculations: 

- Concerning location of Grunt or robberies 35. 47. 

- Of lock combinations 10. 4X 

- Qf pounds or cost of bananas 10. 4X 
Use of Map model 14.6% 
Measurements of Grunt's footprints, size, or 

weight 8.37. 
General reference to algorithms or mathematical 

units out of context 10.47. 
General problem solving, figuring out: 

- Who rented the gorilla costume 4.27. 

- How ape escaped from store 2.07. 

- How many monkeys there were 4.27. 



Note how few responses there are (relative to those for 
"Passing Parade" and "Missing Baseball") in the general problem 
solving category. Apparently this story contained plenty of 
instances of legitimately mathematical activity, and when thev are 
there to be recalled, children prefer to mention them. 

The criteria children named in the group discussion 
included the fol lowing (by now f ami liar ) 1 ist of ideas: 

1('3 



- Algorithms are mathematics. The third grade group in 
particular tended to describe mathematical activity as adding up 
or *'timesing, " 

- ''Mathematics,'* as one child explained, "is measuring." 
Finding out how much or how long or how many is a frequently used 
cri teri a. 

- Numbers. As one child explained, "Math is made out of 
numbers." As in the other sequels, children argue that telephones 
are mathematics because they have numbers on them. As a 
fourth-grader explained, "Yes. On the telephone it has numbers 
and you dial it. " 

- The "What If" game. This may be part of children's 
tendancy to be confused about whether any problem solving 
performed by mathematicians is mathematics. One child said, 
"They're thinking of ideas, what the animal could have done, or 
the person." A child in a different grade disagreed: "They're 
talking about what if Grunt did things, and that doesn't mix in to 
mathematics." Another child explained, "There's lots of problems 
to figure out that are not math." We have not heard many children 
be this critical about calling an activity mathematics- This 
issue may be a legitimate one for the show to address directly. 

- There is also some confusion about whether talking about 
mathematics is mathematics. Again, the phone was implicated as 
mathematics because people talk about math on it. Playing "What 
If" was mathematics to one child because George discussed the lack 
combination while plaving, 

- Using certain tools is alwavs described as mathematics 
(map, scale, compass). 



# 



- Calculating (how many miles Grunt could run per given 
period of time, how much cost per pound of bananas, etc.). 



// 
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DISCUSSION 

This section discusses the results of the study in regard 
to the three main issues raised in the Introduction: informal 
reasoning, viewers' understanding of mathematical concepts, and 
ideas and attitudes about mathematics. 
Informal Reasoning 

When they watched *'Mathnet,** children in our study 
recognized the main story problems, generated hypotheses, and 
reasoned about evidence that bears on those hypotheses. Thus we 
conclude that "Mathnet" motivates the practice of these skills in 
informal reasoning. Although we observed this behavior in the 
children's performance, it might have been generated by the show, 
or it might have been generated by the research procedure. Within 
this design we do not have a formal means of separating out the 
Lwo sources of influence. However, even though this study 
provided the subjects with considerable guidance in informal 
reasoning by asking them carefully directed questions, posing 
problems, and raising alternative viewpoints, there is reason to 
suspect that children engage in these activities even without 
intervention. 'Children in our sample spun tales, argued, and 
wove scenarios about the "Mathnet" mysteries — whether or not they 
happened to be chosen for that day's Mathnet Panel. They did this 
while they were viewing the episodes, as well as in the school 
hallways and at lunch. Since each child served on a panel only 
three times, it is unlikely that we and the teachers were merely 
witnessing training effects from the research procedure. 

As mentioned in the Introduction to this paper, studies of 
causal reasoning, scientific thinking, and decision-making usuallv 



reveal that humans make characteristic patterns of errors when 
they evaluate evidence that bears on a favored theory. For 
example, they are more likely to notice and cite evidence that 
confirms a favored theory than they are to attend to and interpret 
evidence that disconfirms a theory they believe. In addition, 
they evaluate such evidence as being more conclusive and better 
founded. They are more likely to ignore evidence for a theory 
they do not believe than they are to overlook similar evidence 
that supports their own theory. Children in our study made- these 
errors, too, but showed more sophistication in generating and 
evaluating different theories than is usually seen among children 
in the informal reasoning research. Me speculate that the story 
structure of ''Mathnet" provides certain structural supports for 
noting and entertaining an alternative point of view. Children's 
implicit knowledge of story structure elements like paths, causal 
connections, goals, constraints, solutions, and outcomes (e.g., 
handler, 1984), may enable reasoning of a more sophisticated kind 
than children engage in when they reason about the simple 
covariation of antecedents and outcomes. Mhen children (or 
adults, for that matter) reason, they do not merely tabulate and 
record clues and evidence; rather, they try to fit what they are 
learning into a larger explanatory scheme. The "Mathnet" stories 
may provide that explanatory scheme by introducing characters who 
articulate and argue for different points of view and by 
exemplifying the familiar mystery format, where every viewer 
understands that the obvious conclusion may not be the correct 
one. 

The ki nd of problem solving that the format stimulates is 
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not inherently mathematical (although, of course t it is used as a 
context -for raising and thinking about mathematical issues). That 
is, these problems are not abstract, deductive reasoning 
exercises. Instead, the problems have a closer resemblance to the 
kind oi problems described in the critical thinking and informal 
reasoning 1 i teratures, which require chi Idren to use the evidence 
at hand as well as their general knowledge to frame the problem, 
decide what the goal is, and then decide when it has been 
achieved. The Square One staff might legitimately debate w^fether 
a series on mathematics ought to feature a format whose structure 
is not primarily mathematical- However, the series motivates and 
supports children in practicing reasoning skills that are both 
valuable and difficult. If we accept the premise that this kind 
of activity deserves to be an objective of Square Qne. then it may 
be useful to think about "Mathnet" in relation to a model of 
problem solving that suits complex, everyday reasoning problems. 

Doing so might provide a framework for helping to 
understand another finding of the study: our three sequels did 
not equally succeed in supporting informal reasoning. Me can 
explain this point best by discussing our subjects' performance in 
relation to the reasoning skills we have been considering. 
Identifying the Problem: 
In "Passing Parade,'* the third-graders had some difficulty 
when the main problem abruptly switched from working out details 
of the parade to finding Steve Stringbean. As we reported in the 
results for episode one, they did not automatically make the kind 
of quick inferential leap that allowed the fifth- and 
sixth-graders to understand that catching the plane and working 
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out tha p«rad« details were no longer relevant objectives. 

**Missing Baseball" contains a comparable shift of problem 
definition. The Mathnet Squad is first called in to locate the 
missing baseball, but then the main focus shifts to the subgoal of 
finding Mrs. MacGregor's missing house. In this story, the 
third-graders had no difficulty following the switch, perhaps 
because it was very graphically portrayed (Mrs. MacGregor on an 
empty lot with tent and signs) as opposed to simply being verbally 
described by George on the telephone, as was the case in "Passing 
Parade. " 

In contrast, in "Missing Monkey," children were 
speculating about who the robber might be even before we asked 
them. In fact, there are two main problems in "Missing Monkey," 
finding Grunt and solving the robberies. Depending on whether he 
believes Grunt is the robber, a child might parse that as one or 
two problems. When we asked them about the problem, some children 
provided one of these replies and some provided both: in any case, 
no child was confused about what the problem was. 
Generating Hypotheses 

Children have no difficulty generating alternative 
hypotheses to account for events in the "Mathnet" stories, and 
there seem to be only small differences in the number of 
hypotheses generated by the younger children as opposed to the 
older children. However, there are two methodological limitations 
to our study that make generalizations about age effects 
difficult. First, the small size of our Mathnet Panels makes the 
data susceptible to being skewed by outliers, children who make 
substant i al 1 y more or fewer repl i es than others i n the group . 
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Second 9 because o-f scheduling constraints, our sixth grade group 
was composed of two below-grade math classes. These children 
exhibited considerably less enthusiasm and participation than 
children in the other grades. Clearly they were not predisposed 
to volunteer information or to chance offering answers in 
extacurr icular mathematics activities. This problem, combined 
with the fact that clear age trends have been found in other 
oguare One research, influence us to take certain of our 
age-related findings (and certain failures to find age effects) 
with a grain of salt. For example, a reasonably common pattern in 
our data was an inverted U-curve in frequency of hypotheses 
generated, with the fourth- and fifth-graders generating more 
hypotheses than the third- and sixth-graders. However, because 
of the nature of our sixth-grade sample, we do not conclude that 
"Mathnet" better stimulated hypothesis-generation among fourth- 
and fifth-graders. 

We did get some age differences on the kinds of hypotheses 
generated, but these depended on the **tiathnet'* segment. When the 
story encouraged unconstrained generation of hypotheses (in 
effect, guesses}, none of the age groups showed a tendancy to 
evaluate their hypotheses for plausibility. Thus we have 
sixth-graders speculating that perhaps Grunt took a bus to the 
Huntington Beach robbery and that perhaps the earth opened up and 
swallowed Mrs. MacGregor's house. On the other hand, when the 
storyline supports the probability that there is more than one 
Plausible hypothesis, we see the older children relying more on 
their richer knowledge about the world to help them choose among 
the alternatives. For example, the reader may recall that at the 
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beginning of "Missing Monkey/' the third- and fourth-graders were 
quite willing to entertain the possibility that a robber-monkey 
might be on the loose 9 and they offered evidence from the story to 
support that idea. On the other hand, the fourth- and 
fifth-graders felt quite sure that the robber could not be a 
monkevi and in support of that belief, they cited their knowledge 
about what monkeys are likely to do and capable of doing. 
Similarly, when asked whether they believed Steve Stringbean might 
have written the sheet music found in the hideout in "t-^assing 
Parade,'' the older children were more likely to generate plausible 
hypotheses about why he might have written it, such as the notion 
that the kidnappers might have made him leave it behind on purpose 
to throw off the Mathnet Squad* The younger children tended to 
stick to inconclusive information that did not take into account 
the direction of the plot or the characters' motives, for example, 
"He's a musician, and he writes music." 



story has a lot to do with the quality of children's reasoning. 
Mhen little is known and every possibility is equally plausible 
(as in the question about what happened to Mrs. MacGregor's 
house), children simply generate alternatives without thinking 
much about them. Mhen the story encourages thinking about 
characters' motives or the plausibility of alternatives, the 
fourth- and fifth-grade children produce more plausible <but not 
necessarily a greater number of) hypotheses than the 
third-graders. Fourth- and fifth-graders often outperformed 
sixth-graders, both on number and quality of hypotheses generated, 
but we attribute that finding to the nature of our sample and not 



The point here is that the structure of the 
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to genuintt age differences. 

Identifyin g Evidence for Various Hypotheses: 
In the reasoning literature, children frequently more 
readily note evidence justifying a theory they believe is true 
than they cite evidence to justify a theory they do not believe. 
This does not show up clearly in our data, because the story 
format affords a way of resolvxng the discrepancy that most 
reasoning tasks do not. When we asked our children to provide 
evidence supporting a premise they did not believe, they would 
frequently instead generate alternative hypotheses that might 
account for the outcome. For example^ most of our subjects did 
not believe that Steve Stringbean wrote "75 Trombones" because he 
writes rock music, not marches. When we asked them, "What did we 
see and hear today that might make us think Steve wrote the 
music," they generated hypothetical explanations that served to 
resolve the contradiction between the premise and their theory, 
for example, he wrote it because the kidnappers forced him to. 
Not surprisingly, children were more likely to generate these 
alternative hypotheses when they were asked to support a premise 
they did not accept, and more likely to recount evidence from the 
story when we asked them to support a premise they believed was 
true. 

Finally, when we asked them to provide evidence for a 
premise thev did not believe, the older children, but not the 
vounger ones, frequently would unconsciously introduce into their 
argument evl dence f or the opposi te theory . For ex amp 1 e , asked to 
provide evidence why Grunt might be the robber, a fifth-grader 
(who did not believe a monkey could rob a store) began by writing 
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down the facts that bananas were stolen and a monkey is missing 
from the zoo, but then continued by noting that "a monkey can't 
drive a shopping cart." Young children did not usually make this 
kind of "cognitive Freudian slip," and the older children only did 
it when arguing against a point of view that they felt strongly 
about. Far example, it occurred very frequently in "Missing 
Monkey," where the older children strongly doubted that a monkey 
would rob a store, and much less frequently in "Passing Parade," 
where thev could think of several legitimate reasons why Steve 
Stringbean might write "75 Trombones." 

The three "Mathnet" sequels we tested exemplified two 
different structures. Two of them ("Passing Parade" and "Missing 
Baseball") started off by posing an intriguing problem (Who 
kidnapped Steve Stringbean? What happened to the basebal 1 /house?) 
and implicitly inviting the viewer to wonder about it. But note 
that at the beginning of these segments, the viewer has little 
material to wonder with, because there are very few readily 
interpretable clues to think about. As the week progresses, the 
evidence mounts until it begins to cluster around and support a 
particular hypothesis. At some point that hypothesis becomes more 
certain and then the solution is known. Thus there is one line of 
evidence that over the week funnels progressively closer to the 
solution. 

Now contrast the structure of "Missing Monkey." A problem 
is posed, but there are reasons right from the beginning to 
suspect that the obvious interpretation cannot be cor^^ect. Soon 
another character is introduced who actively lobbies for an 
alternative interpretation of the data. Over the week, :^oth 
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hypotheses remain plausible because both continue to be buttressed 
by new evidence. It is not until the last suspenseful moment that 
the mystery is resolved and both lines of evidence become subsumed 
under one explanation. We would like to argue that the "Missing 
Monkey" structure is more supportive of informal reasoning 
precisely because it embodies the alternative perspectives that 
children have trouble generating and taking seriously. In fact, 
anecdotal reports from our interviewers are that "Missing Monkey" 
was easily the most popular of the sequels, with "Passing Parade" 
second (perhaps because it invites consideration of characters' 
motives) and "Missing Baseball" third. (However, NOTE that our 
study was not designed to address appeal, and the Square One 
appeal research indicates that "Missing Monkey" is most popular, 
followed by "Missing Baseball" and then "Passing Parade"). Of 
course, we are not arguing tb^t * "^e "Missing Monkey" structure be 
adopted as a formula that all "Mathnet" sequels should try to 
follow. Rather, we are trying to point out that "Missing Monkey" 
is one structure among a number of possible others that, through 
the good instincts of the producers, happens to support the very 
skills that kids find most difficult. Thinking about "Mathnet" in 
terms of these skills may help us uevelop more such effective 
structures. Me might also consider making the generation and 
evaluation of hypotheses a more explicit part of the show. It 
might be useful for viewers to occasionally hear characters 
discuss whose idea is better and why, and to be introduced 
directly to the words and concepts of "hypothesis" and "evidence. ' 
Viewers' Understanding of Mathematical Concepts 

Our general impression was that the children enjoyed the 
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mathematics in the stories. In fact, they seemed rather taken 
with the notion that the detectives could solve problems with 
mathematics y and they made frequent mention of the mathematical 
concepts introduced on the show. 

Me mention these facts to encourage taking time to 
careful Iv explain mathematical concepts. The children seemed to 
be genuinely interested in the mathematical ideas, not champing to 
get on with the story. We feel that a bit more time spent on 
explaining the mathematics might be useful, because children often 
fail to make the inferences that would permit them access to* 
concepts that are not fully and explicitly presented. Our 
impression was that, for our sample, some of the mathematics went 
by very fast, often with sparse explanation of intermediate 
processes. 

The children recalled a considerable amount of the 
mathematics on the show, and they showed reasonably good 
understanding of its purpose. These achievements, especially the 
second , are not tr i vi al • But occasi onal 1 y the ch i Idren showed 
poor or i ncompl ete under standi ng of the mathemati cs i nvol ved . 
Here are a few examples of incomplete understanding of the 
mathematical concepts, as well as some notable successes. 
Diagrams and Models; 

Children seemed fascinated with the diagrams and models 
presented on the show: the computer model of the baseball field, 
the map with Grunt's range of motion circled, the circle graph 
that represented Grunt's feeding chart. However, there were cases 
where they would probably have learned more from a fuller 
explanation. For example, children readily identified a 
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photograph of the map that George and Kate used for the parade 
planning. However, few of them (about a third) remembered that 
the map was used to calculate how many spectators might come to 
the parade, and fewer yet had any notion of what those little 
blocks lining the sidewalks were supposed to represent. Perhaps 
if George or Kate had merely remarked, "See — one small block, 
which represents two square feet for each person," that might have 
provided the hook we needed. 

As we mentioned in the Results section, children kn^w what 
the baseball field model was for and nearly all of them identified 
the correct model when asked to choose it from two distractors. 
However, they did not really understand what angle they were 
supposed to be attending to (indeed, it's possible the younger, 
children don't know what an angle is). Perhaps as a consequence, 
many of them missed the point, explaining in a later question that 
the ball might have bounced in a different direction, or that 
perhaps the computer was wrong. Again, a fuller, more explicit 
explanation would have been helpful; for example, if Ginny 
generated a few possible paths for the ball, and then asked George 
to trace (with a pencil) the possible ricochets before the 
computer confirmed them. Perhaps also Ginny could have spent a 
little more time pointing out which two angles are eoual and 
showing how they look when they are equal and not equal. 

In the Results section, we also discussed children's 
incomplete understanding of using a circle to indicate the area 
that delineates the possible range of motion of the helicopter and 
the gorilla. Once again, children recognized the correct diagram 
and knew what it was used for but did not understand why a circle 
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was better than a square or an oval « As we reported, some 
children even believed that the shape was a circle because the 
characters chose to use a compass to draw it. Others gave answers 
that looked as if they expected the shape to determine where the 
gorilla (or helicopter) could be as opposed to describing where it 
could be. The few children who gave good answers to the **why a 
circle and not some other shape?" question were all in fifth or 
sixth grade. Me suggested that Ginny might have talked through 
how a circle describes the points equidistant from a central 
point. She might have used a ruler to plot several points an 
equal distance from Mrs. MacGregor's yard, and showed how they 
approximate a circle. Then she could explain that the same thing 
is accomplished by setting the compass radius. She might finish 
by asking Howie how far each of several points on the circle is 
from Mrs. MacGregor 's yard, and how he knows. 

Children showed good understanding of the circle graph 
representing Grunt's feeding chart. Even some of the 
third-graders, who did not mention percentages, talked about the 
"greater space" that fruits and vegetables took up on the chart. 
Circle graphs ar e i ntr oduced ear 1 y in school mathemati cs , and 
children were able to take this familiar concept and interpret it 
in the context of the story. 

Thus, children do not always get a deep understanding of 
the models and diagrams we use on the show. However, they get 
some information from them, notably, they understand their 
function. Me DO NOT argue for long explanations that often only 
bore and obfuscate the strength of what we have (that is, 
children's understanding that these diagrams have a real purpose 
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in relation to characters' goals). What we are suggesting in most 
of these examples is a sentence or two more, to fill in a missing 
step. 

Calculations: 

The calculation on the show is frequently recalled and 
identified by viewers as mathematical activity. In addition, we 
do a good job of showing calculation for a purpose, and not as the 
rote exercise many children encounter. On the whole, children 
note and understand the functions that these calculations serve. 
Children characteristically do not follow the calculations 
themselves. For example, children can explain that George 
calculated how many police officers should be on horseback, but 
they cannot explain what calculations he performed or why. 

Although the children in our study showed considerable 
patience for watching extended sequences of calculations (for 
example, episode one of 'Tassing Parade'*), we were NOT in this 
study requiring them to watch these segments in the context of a 
full half-hour program. It is difficult to know how interested 
and capable viewers would be of actually following along with 
these calculations in the context of a full show. In any case, 
the show does not presently support viewers in doing so, because 
the calculations are often done rather quickly. Consequently, we 
recommend against presenting extended sequences of calculations, 
because they may be more confusing than illuminating. It is 
probably better to keep presentation of actual calculations brief, 
to avoid giving in to the pressure to make the shows more 
mathematical by packing them with many calculations, and instead, 
when we do show calculation, to concentrate on illustrating or 



109 

clarifying one simple point. 

In addition, on occasion calculations may simply not be 
the best way of presenting an idea. For example, when George 
calculated the number of combinations on Grunt's lock, the idea 
was both too fast and too difficult for the children to 
understand. Why should one multiply 36 times 367 Even if a child 
knew enough to ask the question, he wouldn't be likely to know the 
answer. Here we might have gone with a simple verbal summary of 
the problem, for examples •'There are 36 numbers on this lock and 
they can go together in many, many wavs. It is not very likely 
that anvone could guess the combination, even if he tried for a 
long , long time. " 

Mathemati cal Tricks: 

Children really loved the math tricks, like Rimshot's 
counting in the van and the angle on the celery tonic bottle. The 
reader may recall that Rimshot counted as the van drove so that 
the beats would provide a cue for remembering when the kidnappers 
made a turn. The children in our sample came close to fully 
understanding what Rimshot was trying to do. Had Rimshot said 
something like, "When I get to 38, turn!" we think they would have 
grasped the idea that counting was a cue to turns and not just to 
elapsed driving time. The "bottle trick" involved watching the 
angle made by the liquid surface in a bottle to estimate the 
height of a hill that the van was climbing. The children did very 
well when we asked them to draw what the surface looked like, and 
seemed qui te interested i n the idea that you coul d use mathematics 
(like estimating angles) to solve problems. 
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Ideas and Attitudes About Mathematics: 
Children either already knew or learned from the series 
that calculators and computers permit a person to do math quickly, 
easily, and without mistakes. However, when asked, children 
expressed some prejudices about calculators: they make you lazy, 
you don't learn anything if you use them, and other similar ideas, 
which they may well have heard from their parents or teachers. 
The series sparked some good discussions about whether using 
calculators is OK or "cheating." We feel these discussions were 
facilitated by the fact that the "Mathnet" characters use 
calculators so routinelv and matter-of -f actly. It might also be 
good sometime to explicitly raise the question whether it is ever 
better to use a calculator to solve a problem, and whether it is 
ever better to do a problem in your head. 

Interestingly, children did not generalize these 
prejudices to computers. They seemed to have very positive 
attitudes about computers. However, subjects did sometimes 
confuse computers with their applications, so that some children 
thought data bases ar^ computers. Maybe we can find a way of 
helping children make that distinction (it is a difficult one even 
for adults) . 

Children expressed some interesting ideas about whether 
one ought to ever give up on a problem solution that isn't working 
out. Some children insisted one should never give up; others felt 
X f a strategy i sn ' t worki ng out , you should try another method . A 
couple of children even indicated that how long you persist ougnt 
to depend upon the importance of your goal — a very sophisticated 
understanding. These conversations occurred when children 
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considered the "blind alleys" the "Mathnet" crew went down while 
thev were trying to find Steve Stringbean. The seriousness of 
their discussion suggests that this might be an interesting issue 
to raise more explicitly on the show. At the least it would be 
good to occasionally show characters explicitly evaluating their 
progress toward solving a problem, and perhaps considering a new 
path. Me portray these strategies in the program from time to 
time, but it might be worthwhile to describe them more directly in 
the context of the stories, thus raising them to the level of 
children's metacogni tion about their own reasoning-: 

Children in our sample were able to supply all sorts of 
examples of the kinds of mathenati cal activities presented in 
"Mathnet." These included calculating, measuring, converting 
units, using maps and models, and using mathematical tools like 
compasses, calculators, and computers. However, because the 
Mathnet characters are mathematicians, and because they tackle all 
tvpes of problems, our viewers occasionally got confused about 
which activities were mathematics and which were not. Several 
children responded as if all problems addressed by mathematicians 
are, by definition, mathematics. We think it would be useful to 
raise on the show the issue that not all problems are mathematical 
problems, and to clarify the distinction, lest we muddy it. 
Similarly, children (especially the third-graders) sometimes 
insisted that anything involving numbers must be mathematical, so 
that, for example, getting arrested on a 484 is mathematics. 
Conversely, activities that do not involve numbers are not 
mathematics. Thus, children's criteria for deciding what is 
mathematics are sometimes too general and sometimes too 
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inflexible. Trying to address some o-f these areas of children' 
meta-knowl edge about mathematics might well be on the agenda fa 
future production. 
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MATKNET STUDY 
February, 1987 

Ganaral Introduction to thm Study 

^.^^ you mvmv watchad talaviaion and wiahad you could make a 

diffaranca in tha programa you aaa? Wall, for tha naxt three 
waaka, you will gat that chanca. I'm Laona, and thia ia carol and 
Linda. Wa'ra from tha Childran'a Talaviaion Workahop, where 
paopla hava baan working on a nav program for paopla your age. 
callad Squara Ona Talaviaion. 

Ovar tha naxt thraa waaka wa'll ba aparding a littla time each 
day hara in claaa to watch a short apiaoda from Squara ona. The 
apiaodaa ara callad Mathnat, and thay ara atoriaa about problems 
aolvad by tha Mathnat squad. 

Each day, tha antira class will watch about 10 minutaa of the 
story. Than, aftar watching, four atudanta will aarva as our 
Mathnat Panal for tha day. Evary paraon will gat a f aw turns to be 
on a panal. Whan it's your turn to ba on tha Mathnat Panal, you 
will work with ma or with Carol to fin out tha Mathnat Log (hold 
up sampla). whan wa watch tha story togathar, maka sura to pay 
caraful attention, bacauaa you won't know until aftar it's over 
whathar you ara on tha panal that day. Aa you will saa, baing on 
tha panal is kind of fun. It's nothing lika taking a tast and has 
nothing at all to do with your gradas in school. Thara ara lots of 
dif farant answara to tha questions wa will think about together. 

The whole idea ia to do acme careful thinking like a detective 

- - about the problema you will see in the Mathnat stories. 

Any questions? (Respond to students' questions). 

Let's begin by watching today's show. Remember, think 
carefully about the atory you may be on today's Mathnat Panell 
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I ntroduction to thm Mathnat vmnmi 

(To hm givn at thm beginning of thm fir«t mtttlng with each ns. 

group of childran) 



Lat's talJc about what wa will do hara on tha Mathnat Panal. 




Today wa will ba thinking togathar about aoaa quaationa that I will 
aak about tha atory wa aaw (hava baan watching thia waak). Most cf 
thaaa quaationa do not hava ona right anawar. in fact, aomatimes 
wa will aak you to think about a problaa in aa nany diffarant ways 
aa you can. Somatiaaa wa will ba aaking your opinion about which 
ia tha baat way to think about a problan. Howavar, wa are not 
mtaraatad in corract anawara; wa'ra intaraatad in how you 
think about problaaa lika thaaa. 

Thia ia callad tha Mathnat Log Book. Whan aciantists or 
datactivaa ara trying to aolva a problam, thay oftan kaap a lab 
book or a log book to writa down idaaa, facta, and cluaa. Our job 
today will ba to think carafully about tha atory wa aaw, ao that we 
can fill out thia log book. Each paraon will work alona on the 
quaationa. I will raad out tha quaation, and aach paraon ahould 
writa down hia/har baat thoughta about it in tha log book. Then, 
wa will talk togathar about tha quaation. 

Now, wa don't want you to worry about spelling or handwriting. 
Spelling and handwriting don't count hara. it 'a your ideas 
that matter. 

We will be uaing thia tape recorder from time to time so we 
don't have to write down what you aay. 
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Appendix B 
Mathnet Study I terns 
and Chi Idren 's Logbooks 



THE CASE OF THE PASSING PARADE 

MOHDAY 
Epi»od« 1 

Inatructioni to Inf rviawr 

OKAY, MATHNET PANEL, LET'S OPEN OUR LOG BOOKS TO PAGE ONE. REMEMBE?., 
FIRST I WILL READ THE QUESTION ALOUD. THEN EACH PERSON WILL TAKE 
SOME TIME TO WRITE DOWN HER/HIS ANSWER. DOES ANYBODY NEED A PENCIL? 

Check to maka sura all tha childran hava thair books open to th- 
correct page. Hand out pancila aa required. 

HERE COMES THE FIRST QUESTION. 

QUESTION ONE: WHY DID THE CHIEF NEED THE MATHNETTERS' HELP? NOW 
REMEMBER, WHENEVER YOU ARE NOT SURE OF AN ANSWER, JUST WRITE YOUR 
BEST IDEA. WHY DID THE POLICE CHIEF COME TO THE MATHNET SQUAD FOF 
HELP? WRITE YOU ANSWER ON THE LINES. 

Wait until all childran hava finished writing. Then: 
Turn Tape Recorder on . 
Oral Review. 01 

LET'S JUST TURN OUR BOOKS OVER FOR A MOMENT, SO WE CAN DISCUSS THIS 
QUESTION TOGETHER. WHY DID THE CHIEF NEED THE MATHNETTERS TO HELP 
HIM? 

Probe: WHAT WAS THE CHIEF'S PROBLEM? WHAT DID THE CHIEF HAVE TO 
DO? HOW DID THE CHIEF THINK THE MATHNET SQUAD MIGHT HELP? 
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WHAT JOBS DID HE HAVE FOR KATE AND GEORGE? 

Oral only. q2 
2. 

Hold up Polaroid .hot of Kata and fi^ org^ ,t,»d<n^ front at th. 
vida-Bcala parada routa. 

REMEMBER WHEN KATE AND GEORGE WERE TRYING TO FIGURE OUT HOW MUCH TIME 
THE PARADE WOULD TAKE? WHY DID THEY LOOK AT A MAP TO FIGURE OUT HO'.' 
MUCH TIME THE PARADE WOULD TAKE? 

® Proba: is A MAP GOOD FOR TELLING HOW MUCH TIME SOMETHING WILL TAKE? 

WHAT DOES A MAP TEL3. YOU? HOW CAN A MAP HELP YOU FIGURE OUT 
HOW MUCH TIME A PARADE WILL TAKE? 

4 

Tapa Racordar off . 
Q3.P2 

LET'S OPEN OUR BOOKS AGAIN TO GO ON. OPEN YOUR BOOK TO PAGE TWO. 

3. GEORGE AND KATE DECIDED THAT THE FRONT OF THE PARADE WOULD FINISH 
IN PLENTY OF TIME IF THE PARADE STARTED AT 5:00. SO WHY DID THEY 
THINKTHE PARADE WOULD HAVE TO BEGIN EARLIER, MAYBE AS EARLY AS 4:30? 

WHY DID THEY THINK THERE MIGHT NOT BE ENOUGH TIME FOR THE PARADE? 

WRITE YOUR ANSWER ON THE LINES. 

NEXT QUESTION: 
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4. WHY DID THE CHIEF WANT TO KNOW HOW MANY PEOPLE MIGHT COME TO TH 
PARADE? WRITE YOUR ANSWER ON THE LINES. 

Oral Rmri^Vf g i 

ONCE AGAIN, LET'S TURN OUR BOOKS OVER. 
Tapa R«cordT on . 

WHY DID THE CHIEF WANT TO KNOW HOW MANY PEOPLE MIGHT COME TO THE 
PARADE? WHY WAS IT IMPORTANT FOR HIM TO KNOW THAT? 

(£) Prob.: ANYBODY HAVE AN IDEA? WHY DO YOU THINK IT MIGHT BE IMPORTANT? 
ANYTHING ELSE? WHO WORKS FOR THE POLICE CHIEF? 

Q5, Oral only ( Kaap tana racordar on. \ 

Show cloaa up v l^y pf thm aap. 

5a. WHAT IS THIS? (Pauaa.) WHAT IS IT FOR? WHY DID KATE AND GEORGE 
LOOK AT THIS? WHAT WERE THEY TRYING TO FIGURE OUT? 



5b. GEORGE USED A CALCULATOR TO LEARM HOW MANY FEET THERE ARE IN 3.2 
MILES. WHY DIDN'T RE JUST DO HIS MULTIPLICATION ON THE BLACKBOARD? 

SC. YOU CAN DO MATH MANY WAYS, YOU CAN USE YOUR HEAD, PENCIL AMD 
PAPER, OR A CALCULATOR. IS IT SOMETIMES BETTER TO DO A PROBLEM WITH 
A CALCULATOR? YOU MIGHT THINK YES, AND YOU MIGHT THINK NO. LET'S 
VOTE: ( cont. naxt paoa^ ; 
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HOW MANV PEOPLE SAY NO? WHY 00 YOU SAY MO? WHY IS IT NOT SUCH A 
GOOD IDEA TO DO PROBLEMS WITH A CALCULATOR? 

HOW MANY PEOPLE SAY Y£S? WHY DO YOU SAY YES? WHY IS IT SOMETIMES 
BETTER TO DO A PROBLEM WITH A CALCULATOR? WHAT KIND OP PROBLEMS 
SHOULD YOU DO WITH A CALCULATOR? 

5d. IS IT SOMETIMES BETTER TO DO PROBLEMS IN YOUR HEAD INSTEAD OF 
WITH A CALCULATOR? YOU MIGHT THINK YES AND YOU MIGHT THINK NO. 
LET'S VOTE: HOW MANY PEOPLE SAY NO? WHY DO YOU SAY NO? WHY' DO YOU 
THINK YOU SHOULD NEVER DO PROBLEMS IN YOUR HEAD? 

HOW MANY PEOPLE SAY YES? WHY DO YOU SAY YES? WHY IS IT SOMETIMES 
BETTER TO DO PROBLEMS IN YOUR HEAD? WHAT KIND OF PROBLEMS SHOULD YOU 
DO IN YOUR HEAD? 

Tape RacordT off. 

OKAY, LET'S OPEN OUR BOOKS AGAIN, TO PAGE POUR. 

4. THE CHIEP DID NOT HAVE ENOUGH POLICE OPPICERS FOR THE PARADE. HOW 
DID THE MATHNETTERS SOLVE THE PROBLEM? HOW DID KATE AND GEORGE HELP? 
WRITE YOUR ANSWER ON THE LINES. 

Q7.P5 

PLEASE TURN THE PAGE NOW. 

HERE'S THE FINAL QUESTION FOR TODAY. 
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7. WHAT IS THE HOST IHPORTAMT PROBLEM Or THE PARADE? WHAT IS THE 
HOST IMPORTAITP PROBLEH KATE AHD GEORGE MUST SOLVE? WRITE YOUR ANSWER 
OH THE LINES. 

Fini.h up by thanking chlldr«n and raalnding th.m that th.y will be 
oho.an again for a »athn«t panal, .o pay attantionl vou n.v.r know 
whan you night b« choaan. 



TUISDAY 
EPiiodt 2 

Inatructloni to IntTviavf 



welcome; mathnet pameli let's open our logbooks to page one. 

REMEMBER, I WILL READ EACH QUESTION ALOUD PIRST. THEN YOU WILL 
HAVE TIKE TO WRITE IN YOUR ANSWER. DOES ANYBODY NEED A PENCIL? 

Check to oak* sur« all children havtt th«ir log books open to page 
one. Hand out pencils as req[uired. 

HERE'S THE FIRST QUESTION TODAY. 



9 

1. WHAT IS THE MOST IMPORTANT PROBLEM WITH THE PARADE? 
REMEMBER, IF YOU ARE NOT SURE OP AN ANSWER, JUST WRITE YOUR BEST 
IDEA. WHAT IS THE MOST IMPORTANT PROBLEM KATE AND GEORGE MUST 
SOLVE? WRITE YOUR ANSWER ON THE LINES. 

oral Reviev, 01 
Tape Recorder On . 

NOW LET'S TURN OVER OUR BOOKS FOR JUST A MOMENT, SO THAT WE CAN 
DISCUSS THIS QUESTION TOGETHER. 




WHAT IS THE MOST IMPORTANT PROBLEM GEORGE AND KATE MUST SOLVE? 
Ask each child in turn; WHAT DO YOU THINK IS THE MOST 
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IMPORTANT PROBLEM OP THE PARADE? 

Aff r •ach chlld' g r««pona«, ask thm gr^ yn; wHAT DO WE 
THINK? WHY IS THIS AN IMPORTANT PROBLEM? is IT THE MOST 
IMPORTANT PROBLEM? ANY OTHER IDEAS? 

Q2a, oral Only (Tapa Racordar atav On. ^ 

2a. HERE'S OUR NEXT QUESTION: WHEN STEVE STRINOBEAN WAS 
KIDNAPPED, RIMSHOT WAS HIDING IN THE VAN. HE COULD NOT SEE OUT 
THE WINDOW. SO HOW COULD RIMSHOT TELL WHEN THE TRUCK BEGAN TO GO 
UP A HILL? HOW DID HE KNOW? 

If nacaaaary, ranlnd! REMEMBER, HE COULD NOT SEE OUT THE 
WINDOW. HOW DID ,HE KNOW THE TRUCK WAS GOING UP A HILL? 

Aak childran In turn, i f thav ara not on tha right track : 
WAS THERE SOMETHING INSIDE THE CAR THAT HE COULD SEE THAT GAVE 
HIM A CLUE? WHAT WAS IT? 

CAN YOU THINK ON ANY OTHER WAY RINSHOT MIGHT HAVE PIGURED OUT 
THAT THE CAR WAS GOING UP A HILL? DOES ANYBODY ELSE HAVE AN IDEA 
HOW HE MIGHT KNOW? 

Tapa Racordar off . 

Q2b,P2 

Thase quastions are read orally. (But not taped) 

2b. I'M GOING TO GIVE YOU BOTTLE #1 ( Hand out. ) 

SUPPOSE THE VAN WAS NOT ON A HILL. DRAW A LINE TO SHOW HOW 



THE SURFACE OF THE CELERY TONIC WOULD LOOK IN THE BOTTLE WHEN 
STEVE'S VAN WAS NOT ON A HILL. HOW WOULD THE CELERY TONIC LOOK? 
NOW TURN BOTTLE #1 OVER. 

I WILL GIVE YOU BOTTLE NUMBER TWO. SUPPOSE THE VAN STARTED GOING 
UP A HILL. DRAW A LINE TO SHOW HOW THE SURFACE OF THE CELERY 
TONIC LOOKED IN THE BOTTLE WREN STEVE'S VAN WAS GOING UP THE 
HILL. 

Tap« Bottl»« in Book . 
Q3» Oral Only 
Tapa RacordT On. 

Show Polaroid ahot of Kaf . G»orqa. and Rlaahot driving in tha 
van. Rinahot haa'hia avaa ahut . 

3. KATE, GEORGE, AND RIMSHOT DROVE IN THE VAN TO TRY TO FIND 
STEVE. WHY WAS RIMSHOT COUNTING WITH HIS EYES CLOSED? HE 
COUNTED 27-2-3-4, 28-2-3-4. WHY WAS RE COUNTING? 

Proba: WHAT WAS HE TRYING TO DO? 

HOW DID GEORGE KNOW WHICH WAY TO DRIVE THE VAN? 
HOW DID GEORGE KNOW WHEN TO TURN? 
Tapa Racordar off . 

LET'S OPEN OUR BOOKS TO PAGE THREE. 

4. KATE, GEORGE, AND RIMSHOT DROVE THE VAN TO A HOUSE, A 
HIDEOUT. HOW DID RIMSHOT FIND OUT FOR SURE THAT STRINGBEAN HAD 
BEEN IN THE HIDEOUT? 

DID RIMSHOT SEE ANYTHING THAT HELPED HIM KNOW THAT STRINBEAN HAD 



BEEN INSIDE? WRITE YOUR ANSWER ON THE LINES. 
Tanm RacordT On . 

Q5, Or>l only 

00 YOU THINK IT WAS A GOOD IDEA POR THE CHIEF TO SEND 
MATHEMATICIANS TO LOOK POR STEVE STRINGBEAN? LET'S VOTE: HOW 
MANY PEOPLE THINK IT WAS PROBABLY A GOOD IDEA TO SEND 
MATHEMATICIANS? 

TELL ME WHY? 

HOW MANY PEOPLE THINK IT WAS PROBABLY A BAD IDEA TO SEND 
MATHEMATICIANS? TELL ME WHY NOT? IS THERE ANY OTHER KIND OF 
PERSON THAT YOU THINK THE CHIEF SHOULD HAVE PUT ON THE CASE? 
WHY? 




WEDNESDAY 
Epliods 3 

In«tructiQn«»to«inf rvitwr 

HI, MATHNBT PANILI LET'S OPEN OUR LOG BOOKS TO PAGE ONE. 
REMEMBER, I WILL READ THE QUESTION ALOUD FIRST, THEN I WILL GIVE 
YOU TIME TO WRITE YOUR ANSWER. DOES ANYBODY NEED A PENCIL? 

Chtck to mak* .ura all childran hava thair log booka opan to page 
ona. Hand out panclla aa raqulrad. 

HERE'S THE PIRST QUESTION. 
Ql^Pl 

la. AT THE HIDEOUT, GEORGE AND KATE POUND SOME SHEET MUSIC, LIKE 
THIS. 

Hold up eaapla of .ha^t auale wi th tltla. 7g TroBbon^a. 

THE NAME OF THE MUSIC WAS 75 TROMBONES. DO YOU THINK THE MUSIC 
MIGHT HAVE BEEN WRITTEN BY STEVE STRINGBEAN? IF YOU THINK IT 
WAS, CHECK PROBABLY YES. IF YOU THINK IT WAS NOT, CHECK PROBABLY 
NO. 

WHY DO YOU THINK STEVE DID OR DID NOT WRITE THE MUSIC? WRITE 
YOUR ANSWER ON TBS LINES. 

lb. NOW LET'S FORGET FOR A MOMENT WHAT WE Xlir;-. ABOUT THE MUSIC. 
LET'S SUPPOSE THE MUSIC MAS WRITTEN BY STEVE STRINGBEAN. WHAT 
DID WE SEE AND HEAR TODAY THAT MAKES YOU THINK PERHAPS STEVE DID 
WRITE THE MUSIC? WRITE AS MANY FACTS AS YOU CAN REMEMBER TO SHOW 
THAT MAYBE STEVE WROTE THE MUSIC. WRITE YOU ANSWERS CN THE 
LINES. 
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Tapt R#eordtr On. 
Qlb« Oral Ravlaw 

LET'S TURN OUR BOOKS OVER POR A MOMENT, SO WE CAN DISCUSS THIS 
QUESTION TOGETHER. WHAT DID WE SEE AND HEAR TODAY THAT MAKES US 
THINK PERHAPS STEVE DID WRITE THE MUSIC? LET'S MAKE A LIST OF 
PACTS. 

Proba: ANYBODY ELSE HAVE ANYTHING TO ADD? CAN WE THIKK OF 
ANOTHER FACT? 

Tapa Racordar Off. 

Qlc,P2 

IC. NOW TURN THE PAGE, PLEASE. RENEMBZ7., POROET WHAT YOU T?»INK 
ABOUT THE MUSIC. LET'S SUPPOSE THE MUSIC WAS NOT WRITl 'i.N BY 
STEVE STRINGBEAN. WHAT DID WE SEE AND HEAR TODAY THAT MAKES YOU 
THINK PERHAPS STEVE DID NOT WRITE THE MUSIC? WRITE AS MANY FACTS 
AS YOU CAN REMEMBER TO SHOW THAT MAYBE STEVE DID NOT WRITE THAT 
MUSIC. 

Tapa Racordar On . 
QIC, Oral Raviaw 

LET'S TURN OUR BOOKS OVER AGAIN TO DISCUSS THIS IDEA. WHAT DID 
WE SEE AND HEAR TODAY THAT MAKES YOU THINK PERHAPS STEVE DID NOT 
WRITE THE MUSIC? LET'S MAKE A LIST OF PACTS. 

Proba: ANYBODY ELSE HAVE ANYTHING TO ADD? CAN WE THINK OF 
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ANOTHER PACT? 
Qld.P2 

WHY DO YOU THINK THE MOSIC WAS LEPT BEHIND IN THE HIDEOUT? 

LET'S MAKE A LIST ' . IDEAS. WHAT ARE GOOD POSSIBILITIES? WHY 

WAS THE MUSIC PROBABLY LEFT BEHIND? 

^ •^^^ ^» ^"'^ 7 a list as long as 

(£) possibls. Probs: ANY MORE REASONS? WHO CAN COME UP W-ITH 
ANOTHER POSSIBILITY? 

Taps Rseordsr Off. 

Q2a,P3 

NOW LET'S TURN TO PAGE THREE IN OUR LOGBOOKS. 

2a. GEORGE POUND OUT HOW MANY ANTIQUE CARS THERE ARE IN LOS 
ANGELES. HOW COULD HE PIND THAT OUT SO PAST? WRITE YOUR ANSWER 
ON THE LINES. 

Q2b,P4 

2b. WHY DID GEORGE USE A COMPUTER TO PIND OUT ABOUT THE CARS? 
WRITE YOUR ANSWER ON THE LINES, 

Q3, Oral Only 
Taps Racordsr on. 



ERIC 
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WHY DO YOU THINK STEVE STRINGBBAN WAS SINGING ON THE PHONE? HE 
SANG, "PLEASE DO WHAT THESE PEOPLE SAY." BUT WHY DID HE SING? 
WHY DIDN'T HE JUST TALK? LET'S THINK OF AS MANY IDEAS AS WE CAN. 
WHY WOULD STEVE STRINGBEAN SING TO KATE ON THE PHONE? 

Encouraa« aac h child to cynTata ona or aora iAmmm. 

About aach, aav: THAT'S A GOOD IDEA. WHY WOULD STEVE 00 
THAT? 



yi3 



4. Why did th« Chi«f want to know how many people might come to 
the parade? 



He wanted to know becauae : 
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ERJC 



How did the Mathnetters solve the Chief's problem? 



They solved the problem bv ! 



What is the moat important problem of the parade? 
The moat important problem is ; 



TUESDAY 



What is th« most important problem of the parade? 
The moat important problem is ; 



1 i? • 



2b. 





Bottle 1 Bottle 2 

Van is not on hill Van going up hill 



s 

4. How did Rimshot know Steve stringbean had been in the hideout? 



He knew because; 




WEDNESDAY 



la. Do you think thm music might have been written by Steve 
Stringbean? 

probably yes probably no 

Why? 



lb. What did we see and hear today that might make you think 
that Steve did write the music? 

Maybe Steve wrote the music, because ; 



1 



ic. What did we see and hear today that might make you think 




that Steve did not write the music? 

Maybe Ste ve did not write the music, beeauae ! 



2 

If)! 



THURSDAY 
Initructlon» to Inf rviavr 



OKAY, HXTHNET PANEL, LET'S OPEN OUR LOG BOOKS TO PAGE ONE. 
REMEMBER, I WILL READ THE QUESTION ALOUD FIRST. THEN I WILL GIVE 
YOU SOME TIME JO WRITE YOUR ANSWER. DOES ANYBODY NEED A PENCIL? 

Ch«ck to maka sura all childran hava thair log books opan to page 
ona. Hand out panclla aa raquirad. 

m 

HERE'S THE FIRST QUESTION. 

Hold UP Polaroid photo of praaa aaaaion. 

la. THE REPORTERS ASKED KATE AND GEORGE IF THEY HAD BEEN USING 
MATHEMATICS TO SOLVE THE CASE. DO YOU THINK THE MATHNET SQUAD 
HAS BEEN USING MATHEMATICS? IF YOU THINK YES, CHECK YES. IF YOU 
THINK NO, CHECK NO. 

lb. WHY DO YOU THINK THAT? WRITE YOUR ANSWER ON THE LINES. 
QIC, Oral Only 
Tapa Racordar on. 

Ic. LET'S TRY TO MAKE A LIST TOGETHER. WHAT DID YOU SEE AND 
HEAR THIS WEEK THAT YOU THINK MIGHT BE MATHEMATICS? 



About tach ra.pon.., a. it i. of farad (you ara a.Jcing tha child 
Who propoaad tha idaa, but alao tha group) , continue ..v. 

TELL HE WHY X IS MATHEHATICS. DOES ANYBODY DISAGREE? DOES 
ANYBODY THINK X IS NOl^ HATHEHATICS? WHY DO YOU THINK X IS NOT 
MATHEMTICS? (But don't apand too such tiaa.) 

Q2, oral Only ( Kaap Taoa Racordar on. \ 

2a. THE CHIEF TOLD THE REPORTERS THAT WHEN YOU ARE SOLVING 
PROBLEMS, YOU OPTEN GO DOWN BLIND ALLEYS. DOES ANYBODY KNOW WHAT 
HE MEANS? WHAT IS A BUND ALLEY? 

Proba: TAKE A SHOT AT ITl ANYBODY GOT AN IDEA? WAHT MIGHT 
IT MEAN: TO GO DOWN A BLIND ALLEY WHEN YOU'RE SOLVING A PROBLEM? 
WHAT DOES BLIND MEAN? WHAT DOES ALLEY MEAN? 



2b. GOING DOWN A BLIND ALLEY MEANS YOU THINK YOU HAVE A GOOD 
IDEA ABOUT HOW TO SOLVE YOUR PROBLEM, BUT IT TURNS OUT TO BE 
WRONG. HAS ANYBODY EVER HAD THAT HAPPEN TO THEM? WHEN? 



2c. HAVE THE MATHNETTERS GONE DOWN ANY BLIND ALLEYS ON THIS 
PROBLEM? 

Proba: CAM YOU REMEMBER A TIME WHEN THEY THOUGHT THEY HAD A 
GOOD IDEA ABOUT SOLVING THE PROBLEM, BUT THEY WERE WRONG? 

WHAT HAPPENED WHEN THEY WENT TO EASY STREET? 
DID THEY FIND STEVE STRINGBEAN? 
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flii. Oral only ( Kw Tapa RscordT on. ^ 

Th« quaation i> cuad by a aat of thraa Polaroid photoa, in the 
mannar of a cartoon atrip. Tha quaation ia aat up by maans of a 
story, illuatratad by tha thraa photoa which ara hald up on 
poatarboard, laid out to look lika a cartoon. 




First part of atory rafara to pictura of Kata on phona, wjiile 
Gaorga and Rimahot liatan in background: 

Hold up tha 3 Photoa on poatarboai^. Point to first photo, 

WHEN STEVE TALKED TO KATE OH TBE PHONE, HE SANG, "PLEASE DO WHAT 
THESE PEOPLE SAY." RIMSHOT WAS SURE STEVE WAS TRYING TO SEND A 
SECRET MESSAGE. 

SO RIMSHOT, KATE, AND GEORGE TRIED TO FIGURE OUT THE MESSAGE. 




FIRST THEY THOUGHT STEVE WAS TRYING TO SEND A CLUE ABOUT HIS 
ADDRESS, SO THEY WENT TO EASY STREET. IT TURNED OUT THAT THEY 
WERE WRONG. IT TURNED OUT TO BE A BLIND ALLEY. 




s 



Point to third photo, of G>ora> . Braiunahiy right ^fi-m^ 
diicovri that FFP6EF im not a word. 

THEM THEV THOUGHT THE MUSIC MIGHT SPELL OUT A SECRET WORD. 
BUT THE MUSICAL NOTES DID MOT SPELL OUT AMY WORD AT ALL, SO IT 
TURNED OUT THAT THEY WERE WRONG AGAIN. ANOTHER BLIND ALLEY 1 

RIMSHOT WAS STILL CERTAIN THAT STEVE WAS TRYING TO SEND A 
MESSAGE. HE DID NOT WANT TO GIVE UP. GEORGE THOUGHT STEVE WAS 
PROBABLY NOT TRYING TO SEND A MESSAGE. GEORGE THOUGHT THEY 
SHOULD THINK ABOUT THE PROBLEM IN A DIFFERENT WAY. 

WHAT DO YOU THINK OF RIMSHOT? RE WOULD NOT GIVE UP. WHY DID 
THAT TURN OUT TO BE A GOOD THING FOR THIS PROBLEM? 

WOULD YOU SAY IT MIGHT EVER BE BETTER TO GIVE UP ON AN IDEA 
ABOUT A PROBLEM? 

SUPPOSE YOU HAVE AM IDEA ABOUT HOW TO SOLVE A PROBLEM, BUT NO 
MATTER HOW YOU THINK ABOUT IT, THE IDEA JUST DOESN'T SEEM TO 
WORK. SHOULD YOU GIVE UP? SHOULD YOU KEEP TRYING? 

DO YOU REMEMBER WHEN KATE, GEORGE, AND RIMSHOT WENT TO EASY 
STREET? THEY THOUGHT STEVE STRINGBEAN MIGHT BE THERE. WAS HE? 
WERE THEY RIGHT TO GIVE UP THAT IDEA? WERE THEY WRONG TO GIVE UP 
THAT IDEA? 

WHEN SHOULD YOU GIVE UP YOUR IDEA AND TRY TO THINK ABOUT YOUR 
PROBLEM IN A DIFFERENT WAY? 
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FRIDAY 
Epiiodt 5 

Initructioni to Inf rvlwr 



OKAY, MATHNET PANEL, LET'S OPEN OUR LOG BOOKS TO PAGE ONE. 
REMEMBER, FIRST I WILL READ THE QUESTION ALOUD. THEN I WILL GIVE 
YOU TIME TO WRITE IN YOUR ANSWER. DOES ANYONE NEED A PENCIL? 

Ch«ck to mak* lur* all childran hava thair log books open to page 
ona. Hand out panclls as raquirad. 

HERE'S THE FIRST QUESTION. 



1. THANKS TO RIMSHOT, GEORGE AND KATE LEARNED THE KIDNAPPERS' 
TELEPHONE NUMBER. HOW DID THE PHONE NUMBER HELP THEM FIGURE OUT 
WHERE STEVE STRIN6BEAN WAS? WHAT GOOD IS A TELEPHONE NUMBER FOR 
FINDING OUT WHERE SOMEBODY IS? WRITE YOUR ANSWER ON THE LINES . 

Giva kids tima to writa. Than... 
GOOD. NOW TURN THE PAGE, PLEASE. 




2' Show Po laroid of Kata, Gaoraa. and Rinshot spaakina to Mr. 
Lousa^ (If possibla, this should ba a shot with Lousa at piano, 



ERIC 



but I'm not surt thare is on« with all of tham in tha shot, if 
thara'a ona of juat Kata and Louaa, that would ba OK for our 
purpoaaa . } 



BEFORE THEY POUND STEVE STRINGBEAN, KATE, GEORGE, AND RIMSHOT 
WERE TALKING TO MR. LOUSA IN HIS HOUSE. WHEN DID KATE KNOW FOR 
SURE THAT MR. LOUSA WAS TFE KIDNAPPER? WHAT WAS IT THAT MADE HER 
CERTAIN? WRITE YOUR ANSWER ON THE LINES. 

3a. ALL THIS WEEK WE WATCHED PEOPLE DOING MANY DIFFERENT KINDS 
OF THINGS. SOME. OF THESE THINGS WERE MATHEMATICS. SOME WERE NOT 
MATHEMATICS. NOW THINK BACK AND USE YOUR MEMORY. WHAT THINGS 
DID THEY DO ON THE SHOW THAT WERE MATHEMATICS? WRITE DOWN AS 
MANY THINGS AS YOU CAN. TRY TO MAKE AS LONG A LIST AS YOU CAN. 
WHAT THINGS DID PEOPLE DO THIS WEEK THAT ARE MATHEMATICS? WRITE 
YOUR ANSWERS ON THE LINES. 

If a child lays down hia pancil bafora tha othara aaam raady, 
proba : 

TRY TO THINK OF ONE OR TWO MORE THINGS YOU SAW THIS WEEK THAT YOU 
WOULD SAY WERE MATHEMATICS. 

When tha children have written all they can be urged to write, 
continue with oral portion. 

Tape Recorder on. 
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3b, oral Only 



3b. LET'S TALK TOGETHER ABOUT OUR LISTS, OKAY, (CHILD X), READ 
ME THE FIRST THING OM YOUR LIST. WHAT DID YOU SEE THIS WEEK THAT 
YOU THINK MIGHT BE MATHEMATICS? 



OKAY, EVERYONE. LET'S THINK ABOUT X. WHY IS X MATHEMATICS? 
GOOD. DOES ANYBODY ELSE HAVE AN IDEA ABOUT WHY X IS MATHEMATICS? 

DOES ANYBODY DISAGREE? DOES ANYONE THINK X IS NOT 
MATHEMATICS? WHY NOT? 

Go on to naxt itmm in Hat. Go through childran's liata. If 
tima ramaina, go down tha Hat au ppliad baiov. Aak childran to 
vota on fflyft i^tr 

LET'S TALK ABOUT SOME OTHER THINGS WB SAW. IS X MATHEMATICS? 
LET'S VOTE: WHO SAYS YES, IT IS? WHY DO YOU SAY X MIGHT BE 
MATHEMATICS? (OR, WHAT MAKES X MATHEMATICS?). WHO SAYS NO? WHY 
DO YOU SAY X IS PROBABLY NOT MATHEMATICS? 

Concantrata on gatting tha "why and vharaforaa" in fh eso 
raaponaaa, not on tha bara ludgnanta of math/nonnath. 

Tha liat : 

RIDING IN STEVE STRINGBEAN'S VAN 

(cont. naxt paga) 



3 ir)S 



COUNTING OUT BEATS BETWEEN TURNS ON THE ROAD 
USING THE COMPUTER AT THE MATKNET OFFICE 
PLAYING 75 TROMBONES ON THE PIANO 
ASKING FOR $104,020 IN RANSOM 
MAKING HUNCHES ABOUT A PROBLEM 

FIGURING OUT HOW MANY PEOPLE MIGHT COME TO A PARADE 
USING A CALCUIATOR TO TELL SOME CROOKS TO "FREEZE i" 
WORKING OUT THE PARADE TIME ON THE BLACKBOARD 
SEARCHING THE DATA BASE AT THE TELEPHONE COMPANY 
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THl CAfiE OF THE MISSIWQ BASBBXIJI 

MOHDAY 
Epiioda 1 

Initructiona to ttim intTvlawr 



LET'S OPEH OUR IXXS BOOKS TO PAGE ONI. REMEMBER, FIRST I WILL READ 
THE QUESTION ALOUD. THEN YOU MILL TAKE SOME TIME TO WRITE OOWM 
YOUR ANSWER. DOES ANYBODY NEED A PENCIL? 

ChecJc to maka sura all children hava thair books opan to the 
corract paga. Hand out pancila aa raqulrad. 

OKAY, GST READY: HBRB*S THE FIRST QUBSTIOMl 





ai^ 

1. WHAT IS H0WIE*8 PROBLEM? HOW RBMINBBR, WRBNEVBR YOU DON'l 
FEEL SURE OF THE ANSWER, JUST WRIT! DOWM YOUR BEST IDEA. WHAT IS 
HOWIE'S PROBLEM? WRITS YOUR ANSWBR ON TBS LINEfli 

Wait until tha childran hava finiahad writing. Than: 

OKAY, LET'S TURN TO PAGB TWO IN OCR BOOX« 

Q2,P> 

2a. DO YOC BBS TMB TKRSS PICTURES? WHICH PICTURE LOOKS MOST LIKB 
THE ONE YOO SAW Oil TBI COMPUTER? WAS IT PICTURE NUMBER 1 , PICTURE 
NUMBER 2, OR PICTURE NUMBER 3? LOOK CAREFULLY AT EACH PICTURB 
BEFORE YOU DECIDE. WHICH PICTURE IS LIXB THE ONE YOU SAW ON THE 

COMPUTER? DRAW A CIRCLE AROUND THE PICTURE YOU SAW. 



2b. WHAT IS THIS PICTURE? WRITE YOUR ANSWER ON THE LINES. WHAT 
DOES THIS PICTURE STAND FOR? 

2c. WHAT IS THE PICTURE FOR? WHAT DID THE MATHNETTERS USE THE 
PICTURE FOR? WRITE YOUR ANSWER OH THE LINES/ 



Q2d, Oral Onlf 

Not*: In thia caaa, va don't aak childran to turn boolcs over 
bacauaa wa want tham to rafar to tha akatchaa. 

Tapa Racordar on . 

2d. OX, LET'S 9BB WHAT PEOPLE THINX. ROW MANY PBOPLMiaCLI^ 
PICTURE #1? RAISE YOUR RANDS. ROW MAWY SAY PICTURE #2? ROW MANY 
SAY PICTURE «39 

If any childran choaa #1: 

0^*' 1 ^OU SAID WE SAW PICTURE #1. ROW CAN YOU TELL? WHAf 

MAKES YOU SAY IT WAS PICTURE #1 WE SAW ON THE COMPUTERS 

If anybody choaa #2: 



AND SAI1>*1'P PICTURE #2. WHAT DO YOU THINK, ? HOW 

CAN YOU TELL? WHAT MAXES YOC SAY IT WAS PICTURE «2 WE SAW ON THE 
COMPUTER? 

Pictura #3: 

AND THOUGHT IT WAS PICTURE #3. HOW CAN YOtI TELL, ? 



^ BEST COPY AVAILABLE 




WHAT MAKES YOU SAY IT HAS PICTURE #3 WE SAN OH THE COMPUTER* 
Q3, Oral Onlf (Kop Tap* Racordar on .^ 

HT«S 00 OH TO THE HBXT QUB8TI0H. WHAT COULD HAVE HAPPENED TO 
HOWIE'S BASEBALL? LET'S SEE HOW MANY IDEAS WE CAH THINK OP. WHAT 
COULD HAVB BAPPBHEO TO HOWIE'S BASEBALL? ^^HO CAH THINK OF AN 
IDEA? ( , DO YOU HAVB AN IDBA?1 

Evarytiaa a child of fan an idaa, aay: 

WHAT DID WB SBB AND BEAR TODAY THAT NX6BT MAXB U» THZNR VM 

# 

. 7 

Go on down tha liat, prompting childran to think of aa many idaas 
as poaaibla. Don't forgat to aak for juatif ication for aach idea. 
Stop tha quaationning whan childran can't think of any more 
posaibilitiaa, or whan it bacoaaa avidant that tha idaas are 
getting ridiculoualy far-fatchad. 




EpllOdt 2 

Instructions to IntTviawar 



WELCOME, MATHNET PANEL. LET'S BEGIN BY OPENING OUR LOG BOOKS TO 
PAGE ONE. REMEMBER, PIRST I WILL READ THE QUESTION ALOUD. THEM 
YOU WILL TAKE SOME TIME TO WRIT! DOWN YOUR ANSWER. DOES ANYONE 
NEED A PENCIL1 

Check to maks sure all childrsn havs thsir books open to the 
corrsct pags. Hand out psncils as rsquirsd. 

ALRIGHT, EVERYBODY, HERE'S THE PIRST QUB8TI0I% 

1. WHAT IS MRS. NACGREG0R*8 PROBLEM? WHAT IS MRS. MACGREGOR'fi 
PROBLEM? WRITE YOUR ANSWER ON THE LIMEte 

When children are finished writing: 
OKAY, LET'S TURN OUR BOGX8 TO PASS TWO 

2. MRS NACGSJSGOR SAID THAT LOTS OP PEOPLE HAD BEEN HANGING AROUND 
HER HOUSE, AMai« TO BUY IT, RENT IT, OR RENT A ROOM IN IT. DO 
YOU HAVE ANY IDEAS WHY A£L THOSE MOPLB WERE SO INTERESTED IN MRS. 
MACGREGOR'S HOUSE? THERE IS NO ONE RIGHT ANSWER TO THIS QUESTION, 
WE JUST WANT YOU TO PUT DOWN YOUR BEST IDEA. WHY DO YOU SUPPOSE 
ALL THOSE PEOPLE MIGHT HAVE WANTED TO BUY OR RENT MRS. MACGREGOR'S 



^ if;3 



HOUSE? WRITE YOUR ANSWER ON THE LINES. 
Q2, oral nwimm 
Tapt RtcordT on. 

OKAY, LET'S TALK ABOUT OUR IDEAS. WHO HAS AN IDEA ABOUT WHY ALL 

THOSE PEOPLE WERE INTERESTED IN MRS. MACGRE60R*S HOUSH 

(Proba, if nacaasary: , WHAT'S YOUR IDEA? WHAT DO YOU THINK?) 



Rapaat ehild»« ldaa » MAYBE 

unclaar what ralat ion thia id^a Blohfe h>v ^ an 

MacGraqor»a houaa. aay NNM-HMJIN. AND HOW DOES TBlft EXPXAZ» 
THOSE PEOPLE WERE INTERESTED IN MRS. MACORIQOR'S HOVSBa 
GREAT. ANYBODY ^LSE HAVE AN lOBAH 

Maka sura to alicit at laaat ona idaa from aach child . 
Tapa Racordar Off. 



Q3>P3 

OKAY, LET'S TURN TO PACE THREE IN OUR LOG BOOXftl 

3a. KATE AMD niMHI TRIED TO DECIDE WHAT HAPPENED TO MRS. 
MAC6R£G0R*D FIRST THEY WONDERED WHETHER SOMEBODY HAD BLOW»l 

IT UP. BUWnr MMDEO PROBABLY NOT. WMY WAS MRS. MACGREGOR'S 
HOUSE PROBABLY NOT BLOWi^ UP? WRITE YOUR ANSWER OH THE LINE*. 




3b. THEM naz AND GEORGE WONDERED WHETHER SOMEBODY ilKD DISMANTLED 
MRS. MACORIGOR'S HOUSE, THAT IS, TAKEN IT APART. BUT THEY DECIDED 
PROBABLY MOT. WHY WAS MRS. NACGREGOR'S HOUSE PROBABLY NOT TAKEN 
APART> WRITE YOUR AlfSWER ON THE LINEA 



3C. KATE AMD GEORGE WONDERED WHETHER SOMEBODY HAD TAKEN MR»» 
MACGREGOR^S HOUSE AWAY ON A TRUCK. BUT THEY DECIDED PROBABLY NOT. 
WHY WAS MRS. MACGRBGOR'S HOUSE PROBABLY NOT TAKBH AWAY ON A TRUCK? 
WRITE YOU? ANSWER OK THE LIME0. 



Q4, Oral Only 

OKAY, LET'S TURN OUR BOOKS OVER FOR A NONBIIT SO m CAM DI8OTW THE 

NEXT QUESTION TO OE T HIM 

Tape Racordar On. 



4. WHAT DO YOU THINK NIGHT HAVE HAPFEMIO TO MRS. MACGREGOR'S 
HOUSE? LET'S TRY TO THINK 0? AS MANY IDEAS AS WE CAN. WHAT DO 
YOU THINK mam mWUPPBMBD TO MRS. MAGGRIQOR'S HOUSE? 



Prompt Ghildra»^ t^ a produca a« nanv idaas aa poaaibla t 

WHO HAS AN IDEA? LET'S THINK OP SOME POSSIBILITIES. GOOD IDEA; 
CAN ANYBODY ELSE THINK OF AN IDEA? 



^ Itif) 



WEDNISDAY 
Epliodt 3 
Instruction! to Inttrviawar 



OKAY, KATHHET PANEL, LET'S TORN OUR LOG BOOKS TO PAGE OHB. 
REMEMBER, FIRST I WILL READ THE QUESTION ALOUD. THEN VOU WILl 
TAKE SOME TIME TO WRITE DOWN YOUR ANSWER. DOES ANYBODY NEED A 



Check to makt sure all thm childran havt thair books opan to the 
corract paga. Hand out pancils as raquirad. 

OKAY, GET READY, HERB COMBS THE FIRST QUBSTIOlf. 



1. GINNY USED A DATA BASE TO FIND OUT WHO MIGHT OWN THE GLASSES 
FOUND ON MRS. MACGREGOR*S LAWN. WHAT IS A DATA BASE? NOW 
REMEMBER, DON'T WORRY IF YOU ARE NOT SURE ABOUT YOUR ANSWER. JUST 
WRITE DOWN YOUR BEST IDEA. WHAT DO YOU THINK A DATA BASE MIGHT B ? 
WRITE YOUR ANSWER ON THE UWUL 

PLEASE TURN TO PAGE TWO. HERB'S THE NEXT QUESTIOlk 



2. KATE SAID TO OSORCE, "WE'VE GOT OUR MAN." SHE WAS SURE THAT 
IT WAS CLARBNCV SM9S0N WHO STOLE MRS. MACGREGOR'S HOUSE. HOW 
COULD SHE BE SO SURE? WHAT THINGS HAVE WE SEEN AND HEARD THIS 
WEEK THAT MIGHT MAKE US THINK CLARENCE SAMPSON STOLE MRS. 
MACGREGOR'S HOUSE? WRITS YOUR ANSWER ON THE LINE*. 



PENCIL? 



filxZi 



Q2,pa 



ERIC 




Q2. oral R>vi«%i 



Tapa R«cordT On. 

2. OKAY, WAHT DID EVERYONI WRITl? WHAT THIHCS HAVE Wl SEEK AND 
HEARD THIS WEEK THT MIGHT NAXB US THIHK CLARENCE SAMPSON STOLE 
MBS. MACGREGOR'S HOUSE? WHO HAS AN IDEA? WHAT DO YOU THINK? 
ANYBODY ELSE HAVE AN ID1A9 

Prob# unfeil you hav •li cif d at laaat on^ idmm from each 

Ig one of the foll oving piacea of •vidence is omitted, 

probe a a follow t 

WHO OWNED THE GLASSES THAT MRS. MACGREGOR FOUND ON HER LAWN? 
HOW DO YOU KNOW?" 

WHO RENTED A POWERFUL HELICOPTER RIGHT BEFORE THE HOUSE WAS 
STOLEN? 

Tape Recorder Off. 

LET'S GO ON. TURN TO PAGE THREE IN YOUR BOOKS. 



3a. BOW DOTQSTBXNmMRS. MACGREGOR'S HOUSE WAS STOLEN? WRITE 
YOUR ANSWER ON TBI LINEft* 

3b. HOW DO YOU KNOW? WHAT DID WE SEE AND HEAR THIS WEEK THAT 
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HILPIO US PZ6UB1 OUT HOW MRS. MAC6RE60R*S HOUSE WAS STOLEN? WRITE 
YOUR AN8WIB ON THE LINES. 

Q3b, Or>l R«vl— 
Tap« RacordT On. 

LET'S SEE IF WE CAN MAKE A LIST OF PEOPLE'S ANSWERS. WHAT DID WE 
SEE AND HEAR THIS WEEK THAT HELPED US FIGURE OUT HOW MRS. 

MACGREGOR'S HOUSE WAS STOLEN? ANYBODY HAW AN IDEA? , 

WHAT'S YOUR lOSAT" 



3 IBS 



s 





THURSDAY 
Episode 4 
Inatructiong to inf rvi«w«r 



ALRIGHT, MATHMET PAMIL, LET'S OPEN OUR LOG BOOKS TO PAGE 0N». 
REHEMBER, PIRST I WILL READ THE QUESTION ALOUD, THEN YOU WILL 
HAVE SOME TIME TO WRITE YOUR ANSWER. DOES ANYONE NEED A PENCIL? 

Check to aak« sura all childran hava thair books opan to the 
corract paga. Hand out pancils as raquirad. 

la. KATE THINKS CLARENCE SAMPSON STOLE MRS, NJkCGRlOOR^r MOUSE 
WITH A POWERFUL HELICOPTER. DO YOU TMIMK THAT'S WHAT HAPPENS^ 
IF YOU THINK IT IS, CHECK PROBABLY YES, IF YOO THINK THA« DID NOf 
HAPPEN, CHECK PROBABLY N»b 



lb. WHY DO YOU THINK THAT? WRITE YOUR ANSWER ON THE LINE*. 

ic. WHAT HAVE WE SEEN AND BEARD THIS WEEK THAT MIGHT MAKE US 
THINK CLARENCE SAMPSON STOLE THl ROUSE? WRITE YOUR ANSWERS ON THE 

LINES, 

QIC, Oral Ra^iaw 
Tape Recordar On. 



ic. OKAY, LET'S MAKE A LIST OP THE EVIDENCE. WHAT HAVE WE SEEN 




ERIC ^ 



AMD HBARD THIS WBIX THAT MIGHT MAKI US THINK CLAREKCE SAKPSON 
STOLS TBI R0U8I WITH A HELICOPTER? DOES ANYBODY REMEMBER 
ANYTHING? 



Probe: , CAN YOU REMEMBER ANYTHING YOU SAW OR HEARD THAT 

MADE YOU THINK THAT? 

GOOD, ANYBODY ELSE HAVE AN IDEA? 

Elicit ttii laaat on* idea fr om aach child, (xhay can agree 
with each other if they can't think of new evidence) . 



P2,Q3 

2e. OKAY, LET'S tUlM OOR BOOKS TO> Mfil TWO. 

DO YOU SBI THE THRBB SHAPBB OH THB MAPS? THBRX IS A CIRCLE, 
AN OVAL, AND A SQUARE. WRIOi S8API DID OINNY KAXB ON THE MAP? 
DRAW A LINE UNDER TBI SHAPB THAT GZMNY MADB. 

2b. WHY DID GINNY NAXB THAT tSAPB? WRITE YOUR ANSWER ON THE 
LINES. 

T'l nrni qnpf 
Tape Recorder On. 

2c. MAYF.E YOU RBNBNBBRED THAT GINNY MADB A CIRCLE ON THE MAP. 
WHY DID GINNY MAKE A CIRCLB INSTIAD OF A SQUARED 

Let the group try to ganerate thm ^^pft^^^, rather than 
concentrating on getting a vote from each child. 

2 1/0 



Prob..: WHAT WAS THE CIRCLE FOR? WHY WOULD A CIRCLE BE BETTER 
THAN A SQUARE OR AN OVAL? TAKE A SHOT AT IT: WHY WOULD SHE MAKE 
A CIRCLE INSTEAD OF A SQUARE? 

Tap< RacordT Off. 

NOW LET'S GO BACK TO OUR BOOKS. PAOB THRBBk 

Show Polaroid of — p vith circle >nd dlraetlon^i vctor drawn tn. 



03, P3 

3. HOW DID THE MATJUETIEM FIND OUT WRICB DIRICTION THB 
HAD GONB? WRITE ^OOR AN8WIR ON THB ^rm^ 



Q4.P4 

OUR FINAL QUESTION FOR TODAY 18 ON PAGE FOUR. 
Show klda thm pictTir> aciaim 

4. HOW DID HOWIE WMLP FIHD MRS. NACGRBGOR'S HOUSE? WHAT DID HE 
DO TO RIXM^MIII Ml AlWWIM ON THE LINEftl 
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FRIDAY 
EpilOd« 5 

Instruction! to Inf rviawr 



OKAY, MATHNET PAMIL, LET'S OPEH OUR LOO BOOKS TO PAGE ONB. 
REMEMBER, I WILL READ THE QUESTION ALOUD PIRST. THEN I WILL GIVE 
YOU PLENTY OF TIME TO WRITE IN YOUR ANSWER. DOES ANYBODY NEED A 
PENCIL) 

Check to make sure all children have their logbooks open to 
correct page. Hand out pencils as required. 

HERE'S THE FIRST QUESTIOl^ 

la. ALL THIS WiEX WB RAVE WATCRID PEOPLE DOING MANY DXTPSREN^ 
KINDS OF THING*. SOKE OP TRB81 THINGS WERE MATHEMATICS. SOME 
WERE NOT MATHEMATICS. NOW THINK BhCK, AND USE YOUR MEMORY. WHAT 
THINGS DID THEY DO ON THE SHOW THAT WERE MATHEMATICS? WRITE 
DOWN AS MANY THINGS AS YOU CAN. TR¥ TO MAKE AS LONG A LIST AS YOU 
CAN. WHAT THINGS DID PEOPLE DO THIS WEEK THAT ARE MATHEMATICS? 
WRITE YOUR ANSWERS ON THE LIN1S« 

If a child lays down his pencil before the others seem ready, 
prompt : 

TRY TO THINK OF ONE OR TWO MORE THINGS YOU SAW THIS WEEK THAT 
YOU WOULD SAY WERE MATHEMATICS. 

When children have written all they can be urged to write, 
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continu* with oral portion. 
Tapt Rtcordar On. 
lb. Oral only 

LET'S TALK TOGETHER ABOUT OUR LISTS. OKAY, (CHILD X), READ THE 
FI«ST THING ON YOUR LIST. WHAT DID YOU SEE THIS WEEK THAT YOU 
THINK NIGHT BE NATHEKATICS?* 

OKAY, EVERYONE. LET'S THINK ABOUT X. NHY IS X MATHEMATICS? 
GOOD* 

DOES ANYBODY DISAGREE? DOBS ANYBODY THINK X TB NOT 
MATHEMATICS? MUX NOT?.» 

ANY OTHER IDEAS? DOES ANYBODY ELSE HAVE AN IDEA ABOUT NHY X IS 

MATHEMATICS?- 

Go on to naxt itam in list, ^o through children'! lista. if tim e 
renaina. oo down ii«t auppllad h^iow. (naxt paaaK Aak 
childran to vota on aaeh i^f ^- 

LET'S TALK ABOUT SONB OF TKB OTHER THINGS HE SAW. IS X 
MATHEMATICS^^. Umii.mS> WBO SAYS YES, IT IS? WHY DO YOU SAY X 
MIGHT BE NAVOKMPZCB? (OR, WHAT MAKES X MATHEMATICS?) WHO SAYS 
NO? WRY DO SMI X IS PROBABLY NOT MATHEMATICS? 

Concantratu nn r»<-i.<r,a f,h^ whv| and wharaf oraa in thaaa raaponaas. 
not on tha bara judgmants of math/nonmath. 
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THE LIST t 

DECIDING HOW FAR THE HELICOPTER MIGHT HAVE PLOWH 
LOOKING FOR 727 BMJFF DRIVE- 

USING THE COMPUTER TO SEE WHO BOUGHT GLASSES LIKE THE ONES THE 
MATHNETTERS FOUND 

PLAYING THIRD BASE ON HOWIE'S TEAM 
RUNNING A MAKE ON CLARENCE SAMPSON 
GETTING ARRESTED ON A 48i 

FIGURING OOT THE ANGLE THAT TBI BASEBALL NZGRT BAVB BOUIKSB 
FINDING OUT IF A HELICOPTER CAN LIFT A H0U8B 
DRAWING A CIRCLE WITH A COMPASS 

THINKING THAT THE FIREPLACE MIGHT BE MADE OF GOLD BRICKS 



ERIC 
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MISSING MONKEY 



MONDAY 
Epiiod» 1 
Instruction! to int«rvitw«r 



OKAY, MATHNET PANEL, LET'S OPEN OUR LOG BOOKS TO THE FIRST PAG". 
REMEMBER, I WILL READ THE QUESTION ALOUD FIRST. THEN I WILL G: 
YOU SOME TIME TO WRITE YOUR ANSWER. DOES ANYONE NEED A PENCIL? 

Ch«ck to mak« sure all children hav« their log books open to pacje 
one. 

Hand out pencils as required. 

HERE COMES THE FIRST QUESTION, QUESTION 1: WHAT IS THE PROBLE:: 
THAT THE MATHNET SQUAD MUST SOLVE? THE MATHNET PROBLEM IS....: : • 
WRITE YOUR ANSWER ON THESE LINES. 

If children seem confused, you can add the following probe: 

WHAT IS THE PROBLEM KATE AND GEORGE ARE THINKING ABOUT? 

Wait until children seem finished writing, but don't let it - 
longer than three or four minutes. 

OKAY, LET'S TURN OUR BOOKS OVER FOR A MINUTE. Turn on tape recordi .- . 
WHAT IS THE PROBLEM THAT THE MATHNET SQUAD MUST SOLVE? WHO HAS 
IDEA? 

(Probes: WOULD ANYBODY LIKE TO SAY WHAT HE/SHE THINKS? 
OTHER IDEAS? WHO THINKS HE/SHE KNOWS WHAT PROBLEM KATE AND GEORC- " 




MUST WORK OUT? WHAT DO THEY HAVE TO DO?) If no response, 
directly ask individual*. 

■^^y to •licit a reeponie from each of the children in turn . Ta:-. 
care throughout the interviewing NOT-to alwaye begin with the sc:-- 
child. 

Turn tape recorder off . 

2a. QUESTION TWO: DO YOU THINK A REAL MONKEY IS ROBBING THCS.-: 
STORES? IP YOU THINK IT PROBABLY IS A REAL MONKEY, CHECK PROBABLY 
YES. IF YOU THINK IT PROBABLY IS NOT A REAL MONKEY, CHECK PROBABLY 
NO. 

2b. NOW,. WHY DO YOU THINK- IT IS OR IS HOT A REAL MONKEY? WRITE 

YOUR ANSWER ON THE LINES WHERE IT SAYS "WHY?" 

If necessary, help individual children find their place. 

2c. NOW, FOR THIS NEXT QUESTION, I'M GOING TO ASK YOU TO FORGET FOI 
A MINUTE WHAT YOU THINK ABOOT THE ROBBERIES. LET'S THINK ABOUT 
WHETHER IT MIGHt HAVE QEBN A -REAL MONXEYr WHAT DID WE SEE AND HEAR 
TODAY THAT MIGHT MAKE US THINK IT IS A REAL LIVE MONKEY? WRIT!: 
DOWN AS MANY PACTS AS YOU CAN REMEMBER THAT MAKE US THINK THI 
ROBBER IS A REAL MONKEY. TAKE YOUR TIME AND TRY TO REMEMBER A5 
MUCH AS YOU CAN. 

Give the children plenty of time to write. If necessary, try z. 
wait out a period when children may put down their pencils. :: 
individuals do, probe with; CAN YOU REMEMBER ANY MORE FACTS t;-:.- 
MIGHT MEAN THE ROBBER IS A REAL MONKEY? 



^ i7f; 



wh#n th* children sMm through (but don't l«t it go on way too iz: 
— no longer than fiva minutaa or so, Tops). Than say: 



VERY GOOD. RBMBKBSR,. WE. AR& HOT TRYING TO SEE IF YOU KNOW THE 
RIGHT ANSWERS, BECAUSE THERE AAEN'T^ANY RIGHT ANSWERS. WE OHLY 
WANT TO KNOW YOUR IDEAS > 

TURN YOUR BOOKS OVER NOW. 

(Oral Ravlaw, 2c) : Turn taoa racordT on . 

WHAT FACTS: DID YOU REMEMBER THAT MIGHT MAKE US THINK THE ROBBER IS 
A MONKBY? 

Probe with: 

CAN ANYBODY THINK OF ANOTHER PACT? 

If child saams to provida a naaninglasa fact, or a fact support 
a diffarant hypothasis, ask: 

COULD YOU EXPLAIN HOW THIS MAKES US THINK THE ROBBER 
MIGHT BE A MONEY? 

Don't forgat to prompt aach child to say his or har pie ce. 
Turn tape recorder off . 

P3,Q3 

OKAY, LET'S OPEN OUR BOOKS TO THE NEXT PAGE, PAGE THREE. QUESTIC: 
THREE: 

3a. DO YOU THINK A MAN IN A MONKEY SUIT IS ROBBING THESE STORES? 11-' 
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YOU THINK IT PROBABLY IS A MAN IN A MONKEY SUIT, CHECK PR0BA5Lx 
YES. IF YOU THINK IT PROBABLY IS NOT A MAN IN A MONKEY SUIT, CHECK 
PROBABLY NO. 

3B. NOW WHY DO YOU THINK IT IS OR IS NOT A MAN IN A MONKEY SUIT? 
WRITE YOUR ANSWER ON THE LINES WHERE IT SAYS WHY. 

3c. NOW, FOR THIS NEXT QUESTION, I'M GOING TO ASK YOU TO FORGET TOT- 
A MINUTE WHAT YOU THINK ABOUT THE ROBBERIES. LET'S THINK ABOV : 
WHETHER IT MIGHT HAVE BEEN A MAN IN A MONKEY SUIT. WHAT DID WE SZT. 
AND HEAR TODAY THAT MIGHT MAKE US THINK IT IS A MAN IN A MONKE.' 
SUIT? WRITE DOWN AS MANY FACTS AS YOU CAN REMEMBER THAT MAKE US 
THINK THE ROBBER IS A MAN IN A MONKEY SUIT. TAKE YOUR TIME AND TRY 
TO REMEMBER AS MUCH AS YOU CAN. 

If Children put down th«ir pencils, prob« with: CAN YOU REMEMi£: 
ANY MORE FACTS THAT MIGHT MEAN THE ROBBER IS A MAN IN A MONKEY SITT 
(Oral Rtvi«w, Q. 3c) : 

Turn on tap« recordar . 

OKAY, LET'S TURN OUR BOOKS OVER SO THAT WE CAN DISCUSS THE QUESTIOK. 
WHAT FACTS DID YOU REMEMBER THAT MIGHT MAKE US THINK THE ROBBER 15 
A MAN IN A yUMKET SUIT? 

Proba with: CAN ANYBODY THINK OF ANOTHER FACT? 
That's a good onai DOES ANYBODY KNOW ANOTHER? 
If a child comas up with a naaninglass fact, or one that se^ 
to support a different hypotheses, say: CAN YOU EXPLAIN HOW thai 




MAKES US THINK THAT THE ROBBER IS A MAN IN A MONKEY SUIT? 
Q4 - oril drtly . (Tap< RtcordT rtmaini on.) 

OKAY, LET*S ClOffE OUR LOO BOOKS- AND THINK ABOUT THIS NSXT QUEST 10! 
REMEMBER THE STOW AND EVERYTHING WE SAIt AND TOARD. NOW, tELL ME, 
WHO 00 YOU THINK IS ROBDINO THE STORES? 

Elicit r»ipoin«i from •ach child in turn . After each respons: 
proba: 

WHY DO YOU THINK MIGHT BE THE ROBBER? 

(Proba:) WHAT ARE YOUR REASONS FOR THINKING IS THE ROBBE? 

Wait until you hava quariad aach of tha children in turn. If tr. 
only reaponaea you gat are monkay/man in monkey auit responses, a- 
the following question: 

DOES ANYBODY THINK IT COULD BE ANYBODY OR ANYTHING ELSE ? 
(If yea:) WHO? what? why do you think SO? 

Q5 - Oral only. (Tape recorder remains on.^, 

WHY IS IT IMPORTANT POR GEORGE AND KATE TO LEARN WHO IS ROBBING TH 
STORES? WHY DO THEY WANT TO KNOW? 

Prompt: CAN ANYBODY THINK OP ANOTHER REASON? 

If no child coma* up with a feaaibla anawar about why this would 
important to know, you may probe with: 

DOES IT MAKE A DIFFERENCE WHETHER THEY ARE TRYING TO CATCH A MON'r.- 
OR A MAN? WHY/WHY NOT? WHO IS HARDER TO CATCH, A MAN OR A MONKE . 
WHY? 



Closing: 

OKAY, 1 THINK THAT'S ALL FOR TODAY. WE WILL PICK YOU A COUPLE MO 
TIMBB TO BE ON THE KATHNBT PANEL AGAIN, SO WHSr WE WATCH MATHNET 
CLASS, KEEP YOUR EYES AND EARS OPEN, AND YOUR BRAIN WORKING 1 



Episodt 2 

Instructlona to IntTv iawr 

OKAY, MATHNET PANEL, OPEN YOUR LOG BOOKS TO THE FIRST PAGE. 
REMEMBER, FIRST I WILL READ THE QUESTION ALOUD. THEN I WILL GIVE 
YOU SOME TIME TO WRITE YOUR ANSWER. DOES ANYONE NEED A PENCIL? 

Check to make sura all childran hav* thair log books open to page 
one. Hand out pencils as required. 

HERE'S THE FIRST QUESTION. 

la. Hold up circle chart. WHAT is THIS? WRITE YOUR ANSWER ON 
THE LINES. IF YOU'RE NOT SURE, THAT'S FINE. JUST WRITE YOUR 
BEST IDEA. WHAT DO WE CALL THIS? 
Probe : 

IS THERE A NAME FOR THIS? 

lb. SECOND QUESTION: WHAT IS IT FOR? WHAT IS THE CIRCLE FOR? 
WRITE YOUR ANSWER 0» THE LINES. WHAT DOES THIS SHOW? 

IC. LOOK CAREFULLY AT THE CIRCLE. WHAT FOOD DOES GRUNT EAT THE 
MOST? IS IT FRUITS AND VEGETABLES? GRAINS? DAIRY PRODUCTS? 
PUT A LINE UNDER THE CORRECT ANSWER. 

Id. NEXT. QUESTION: HOW DO YOU KNOW THAT'S THE FOOD THAT GRUNT 
EATS THE MOST? HOW DO YOU KNOW? WRITE YOUR ANSWER ON THE LINES . 
NOW TURN THE PAGE IN YOUR BOOK. 



MHY OOSa XATB WANT TO KNOW WHAT GRUNT EATS? WHY IS IT 
IMPORTANT POR HER TO KNOW WHAT GRUNT EATS? WRITE YOUR ANSWER ON 
THE LINES. 

Q2 - oral onlv> Turn on tapa racordT . 

Hold up an actual coBbination padloclc. L^t childrOT hold . 
THE LOCK ON GRUNT'S CAGE IS CALLED Jl COKBIHATIOM LOCK. WHAT DO 
YOU THINK? COULD GRUNT FIGURE OUT HOW TO OPEN IT ALL BY HIMSELF? 
Proba: WOULD YOU SAY GRUNT COULD FIGURE OUT HOW TO OPEN THE 
LOCK? WOULD YOU SAY PROBABLY YES? WOULD YOU SAY PROBABLY 'NO? 
Try to gat aach ch ild to taka a stab at an anavr . Any other 
raasona? 

2b. WHY DO YOU THINK SO? 

^ ^ Elicit iuatiflcati ona for both anavara. if t ha child ran give 
bott^ . — ^ ^ 

2c. WHAT DO YOU THINK? COULD A PERSON WHO DOES NOT KNOW THE 
COMBINATION FIGURE OUT HOW TO OPEN THE LOCK? WHAT DO YOU THINK? 
COULD A HUNAN FIGURE IT OUT? 
Probe : 

WOULD YOU SAY A PERSON COULD FIGURE OUT THE LOCK? WOULD YOU 
SAY PROBABLY YES? WOULD YOU SAY PROBABLY NO? WOULD YOU SAY YOU 
COULD FIGURE OUT THE LOCK? 

2d. WHY DO YOU THINK SO? 

Elicit juatif icationa for both anavars. if childran give 

both . 

2a. SO HOW DID GRUNT GET OUT OF HIS CAGE? ANYONE HAVE AN IDEA? 
HOW DID THE LOCK GET OPENED? 
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FRIDAY 
Epitoda 5 
Inatructloni to inttrvityr 



OKAY, MATHHIT PANEL, LET'S OPEN OUR LOG BOOKS TO PAGE ONE. 
REMEMBER, PIRST 1 WILL READ THE QUESTION ALOUD. THEN I WILL GIVE 
YOU TIME TO WRITE IN YOUR ANSWER. DOES ANYONE NEED A PENCIL? 

Ch*cJc to nmkm lura all childrtn hav« thtlr log books opan to page 
on«. Hand out panclls as raqulrad. 

HERE'S THE FIRST QUESTION. 

QI^Pl 

1. THANKS TO RIMSHOT, GEORGE AND KATE LEARNED THE KIDNAPPERS' 
TELEPHONE NUMBER. HOW DID THE PHONE NUMBER HELP THEM PIGURE OUT 
WHERE STEVE STRINGBEAN WAS? WHAT GOOD IS A TELEPHONE NUMBER FOR 
FINDING OUT WHERE SOMEBODY IS? WRITE YOUR ANSWER ON THE LINES . 

Giva )cld« tima to writa. Than. . . 
GOOD, NOW TURN THE PAGE, PLEASE. 

Q2.P2 

2* Shov Polaroid of Kata. Gaorqa. and Riaahot apaaJcing to Mr. 
Louaa^. (If poaaibla, thia should ba a ahot with Lousa at piano, 



but I'm not sur« th%r% Lb on« with all of thtm in th. shot, if 
th«rt*s on« of ju»t Kat« and Louaa, that vould bo OK for our 
purposas.) 



BEFORE THEY FOUND STEVE STRINGBEAN, KATE, GB0R6E, AND RIMSHOT 
WERE TALKING TO MR. LOUSA IN RI8 HOUSE. WREN DID KATE KNOW FOR 
SURE THAT NR. LOUSA WAS THE KIDNAPPER? WHAT WAS IT THAT MADE HER 
CERTAIN? WRITE YOUR ANSWER ON THE LINES. 

03. P3 

3a. ALL THIS WEEK WE WATCHED PEOPLE DOING MANY DIFFERENT KINDS 
OF THINGS. SOME. OF THESE THINGS WERE MATHEMATICS. SOME WERE NOT 
MATHEMATICS. NOW THINK BACK AND USE YOUR MEMORY. WHAT THINGS 
DID THEY DO ON THE SHOW THAT WERE MATHEMATICS? WRITE DOWN AS 
MANY THINGS AS YOU CAN. TRY TO MAKE AS LONG A LIST AS YOU CAN. 
WHAT THINGS DID PEOPLE DO THIS WEEK THAT ARB MATHEMATICS? WRITE 
YOUR ANSWERS ON THE LINES. 

If a child laya down hia pancil bafora tha othara aaam raady, 

previa: 

TRY TO THINK OF ONE OR TWO MORE THINGS YOU SAW THIS WEEK THAT YOU 
WOULD SAY WERE MATHEMATICS. 

Whan tha childran hava writtan all thay can ba urgad to write, 
continue with oral portion. 

Tape Racordar on. 
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3b « Oral Only 



3b. LBT'S TALK TOGITHER ABOUT OUR LISTS, OKAY, (CHILD X), READ 
ME THE FIRST THING ON YOUR LIST. WHAT DID YOU SEE THIS WEEK THAT 
YOU THINK MIGHT BE MATHEMATICS? 

OKAY, EVERYONE. LET'S THINK ABOUT X. WHY IS X MATHEMATICS? 
GOOD. DOES ANYBODY ELSE HAVE AN IDEA ABOUT WHY X IS MATHEMATICS? 

DOES ANYBODY DISAGREE? DOES ANYONE THINK X IS NOT 
MATHEMATICS? WHY NOT? 

Go on to n%xt if a in liat. Go through chlldran'a llaf . if 
tlna ranaina, cro down tha liat au ppilad balov. Aak chlldran to 
vota on aaeh Itaa. 

LET'S TALK ABOUT SOME OTHER THINGS WE SAW. IS X MATHEMATICS? 
LET'S VOTE: WHO SAYS YES, IT IS? WHY DO YOU SAY X MIGHT BE 
MATHEMATICS? (OR, WHAT MAKES X MATHEMATICS?) . WHO SAYS NO? WHY 
DO YOU SAY X IS PROBABLY NOT MATHEMATICS? 

Concantrata on gattina tha "why and vharaforaa" in these 
raaponaaa, not on tha bara judgnanta of nath/nonnath. 

Tha liat : 

RIDING IN STEVE STRINGBEAN'S VAN 

(cont. naxt paoa^ 
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COUNTING OUT BEATS BETWEEN TURNS ON THE ROAD 
USING THE COMPUTER AT THE MATHNET OFFICE 
PLAYING 75 TROMBONES ON THE PIANO 
ASKING FOR $104,020 IN RANSOM 
MAKING HUNCHES ABOUT A PROBLEM 

FIGURING OUT HOW MANY PEOPLE MIGHT COME TO A PARADE 
USING A CALCULATOR TO TELL SOME CROOKS TO "FREEZEl" 
WORKING OUT THE PARADE TIME ON THE BLACKBOARD 
SEARCHING THE DATA BASE AT THE TELEPHONE COMPANY 




TH» CASE OF THl MlgSINQ BASgBiOA 

MONDAY 
Epiioda 1 
Initruetioni to fcn» Intmwimvv 



LET'S OPEN OUR IXXS BOCKfl TO PJU3I ONI. RBNSNBBR, FIRST I WILL READ 
THE QUESTION ALOUD. THEN YOU WILL TAKE SOME TIME TO WRITE DOWN 
YOUR ANSWER. DOES ANYBODY NEED A PENCIL? 

Ch.cJc to aalc« aur* all childran hava thair booka opan to the 
corract paga. Hand out panclla as raquirad. 

OKAY, GET READY: R1RI*S THE FIRST QUESTIONi 

Ql.Pai 

1. WHAT IS HOWIE'S PROBLEM? NOW RENBMBER, WHENEVER YOU OON'l 
FEEL SURE OF THE ANSWER, JUST WRITE DOWN YOUR BEST IDEA. WHAT IS 
HOWIE'S PROBLEM? WRITE YOUR ANSWER ON TBE LINESf 

Wait until tha childran hava finiahad writing. Than: 

OKAY, LET'S TURN TO PAOE TWO IN OUR BO0X«l 




2a. DO YQO SIR. TD THREE PICTURES? WHICH PICTURE LOOKS MOST UKB 
THE ONE YOO SAmOM TBI COMPUTER? WAS IT PICTURE NUMBER 1, PICTURE 
NUMBER 2, OR PICTURE NUMBER 3? LOOK CAREFULLY AT EACH PICTURB 
BEFORE YOU DECIDE. WHICH PICTURE IS LIKE THE ONE YOU SAW ON THE 

COMPUTER? DRAW A CIRCLE AROUND THE PICTURE YOU SAW. 



ERIC 1 b 
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2b. WHAT IS THIS PICTURE? WRITE VOUR ANSWER ON THE LINES. WHAT 
DOES THIS PICTURE STAND FOR? 

2c. WHAT IS THl PICTURE FOR? WHAT DID THE MATHNBTTERS USE THE 
PICTURE FOR? WRITE YOUR ANSNIR ON THE LINES/ 



Q2d, Oral Onl^ 

Not*: in thi« ca>«, w« don't aalc e hlldr^n t-r. turn boolca ovar 
bacauaa v« want tham to rafar to tha akatchaa. 

Tapa Racordar On . 

2d. OK, LET'S 9EI WHAT PEOPLE THim. BOW NAWy PBOPUMIBCLIt 
PICTURE #1? RAISE YOUR HANDS. HOW MANY SAY PICTURE #2? ROW MANY 
SAY PICTURB «31 

If any childran choaa #1: 

' »AID WE SAW PICTURB «1. BOW CAM YOU TELL? WHAf 

MARES YOU SAY IT WAS PICTURB #1 WB SAW OW THE CONPUTBRV 

If anybody choaa «2: 

»AID*IT mm PICTURB «2. WHAT DO YOU THINK, ? HOW 

CAN YOU TELL? WHAT MAXBB YOU SAY IT WAS PICTURE «2 WE SAW ON THl 
COMPUTERU 

Plctura #3: 

AND THOUGHT IT WAS PICTURE #3. ROW CAN YOU TELL, ? 
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WHAT HAXMB YOO SAY IT WAS PICTURE #3 WE SAW OH THE COMPOTBR* 
Q3. Oral Onlf (Kaao Tapa Racordar Qn. \ 

LET'S 60 ON TO THE HBET QUEITIOW. WHAT COULD HAVE HAPPENED TO 
HOWIE'S BASEBALL? LET'S SEE HOW MANY IDEAS WE CAN THINK OP. WHAT 
COULD HAVE HAPPENED TO HOWIE'S BASEBALL? WHO CAN THINK OP AM 
( , DO YOU HAVE AN IDBA?1 

Evarytlma a child offara an idaa, aay: 

WHAT DID WE SEE AND HEAR TODAY TSAT NX6BT MAKE W THINK »B 



Go on down tha liat, prompting childran to think of aa many id«as 
aa poaaibltt.^ Don't forgat to aak for iuatifieation far ^ach idaa. 
Stop tha quaationning whan childran can't thinJc of any mora 
poaaibilitiaa, or whan it baeomas avidant that tha idaaa ara 
gatting ridiculoualy far-fatchad. 





TDlSDAtf 
Eplioda 2 

Instructioni to Inttrviever 





WELCOME, MXTHMET PANEL. LET'S BIQIN BY OPENING OUR LOG BOOKS TO 
PAGE ONE. RENIMBER, PIRST I WILL RBAO THl QUESTION ALOUD. THEN 
YOU WILL TAKE SOME TIME TO WRIT! DOWN YOUR ANSWER. DOES ANYONE 
NEED A PENCZLl 

ChacJc to maka sur« all childran hava thair booka opan to the 
corract paga. Hand out pancila aa raquirad. 

ALRIGHT, EVSRYBODY, HSRl'S TBI PZR8T QUBSYIQI^ 

Ql.Pl 

1. WHAT IS MRS. MACGREGOR'S PRORLIll? WHAT IS MRS. MACGREGOR'S 
PROBLEM? WRITE YOUR ANSWER ON THl LINBSk 

Whan childran ara finlahad writing: 
OKAY, LET'S TURN OUR BOOKS TO PAfll TWOl 

aa^pa 

2. MRS M ACGRBGOR SAID THAT LOT* OP PBOPLB HAD BUN HANGING AROUND 
HER HOUSa,. AMBI« T© BUY IT, RBNT IT, OR RINT A ROOM IN IT. DC 
YOU HAVE ANY lOlAS WHY AfiL THOSE MOPLE WERE SO INTERESTED IN MRS. 
MACGREGOR'S HOUSE? THERE IS NO ONE RIGHT ANSWER TO THIS QUESTION, 
WE JUST WANT YOU TO PUT DOWN YOUR BEST IDEA. WHY DO YOU SUPPOSE 
ALL THOSE PEOPLE MIGHT HAVE WANTED TO BUY OR RENT MRS. MACGREGOR'S 
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H0US17 WRITE YOUR AHSWER ON THE LINES. 
Q2. oral limvtmm 



Tapa Raeordar On. 

OKAY, LET'S TALK ABOUT OUR IDEAS. WHO HAS AH IDEA ABOUT WRY ALL 

THOSE PEOPLE WERE INTERESTED IN MRS. NAC6RB60R*S MOUStf 

(Proba, if nacaaaary: WHAT'S YOUR IDEA? WHAT DO YOU THINK? 



Rapaat eh lld'a Idaa i MAYBE 

unclaar vhat ralatio g thl« id^ miaht, »^ 
MacGragor'a hcnmm, aay NNN-HNIUI. AND acm OOBt THIS BXP£AZ» 
THOSE PEOPLE WERE IMTIRBSTEO III MRS. NAOOllQOR'S HOVSB) 
GREAT. AHYBOOY .ELSE HAVE AN lOEAH 

Maka sura to allclt at ia«,t ona Id^a #,-o, >aeh ehtiri. 



If it_i» 
M] 



Tapa Racordar Off. 



Q3.P3 

OKAY, LET'S TURK TO PAai THREE IN OUR LOO BOOM 



3a. KATE Aim •MM TRIED TO DECIDE WHAT HAPPENED TO MRS. 
MACGREGOR*» MK^ PZR8T THEY WONDERED WHETHER SOMEBODY HAD BLOWW 
IT UP. BUY^nr BEMDED PROBABLY NOT. WRY WAS NRB. MACCREGOR'S 
HOUSE PROBABLY NOT BU>W»UP? WRITE YOUR ANSWER ON THE LINE*. 



3b. THIN KATE AND GEORGE WONDERED WHETHER SOMEBODY HAD DISMANTLED 
MRS, NACOR1GOR«8 BOOSE, THAT IS, TAKEN IT APART. EOT THEY DECIDED 
PROBABLY MOT. WHY WAS MRS. MACOREGOR'S HOUSE PROBABLY NOT TAKEN 
APART> WR2TI YOOl ANSWER ON THE LINE* 



3C. KATE AND GEORGE WONOBRBO WHETHER SOMEBODY HAD TAKEN MR». 
MACGREGOR'S HOUSE AWAY ON A TRDCX. BUT THBY DECZMO PROBABLY NOT. 
WHY WAS MRS. MACGRBGOR'S H09SB PROBABLY NOT TAXBN AWAY ON A TRUCK? 
WRITS YOO? ANSWER OM TRB LZNB0. 



Q4, oral Qnlyt 

OKAY, LET'S TORN ' 001 BOOKS OVER FOR A MOMENT SO MS CAM 0IS«B89 THB 

NBXT QUESTION TO Gl T HSm 

Tapa RacordT On. 



4. WHAT DO YOO THINK NIGHT RAVB HAPPENBO TO MRS. MACGREGOR'9 
HOUSE? LET'S TRY TO THINK OP AS NAMY IDSAS AS WB CAN. WHAT DO 
YOU THINK mmW HMMAPPSNBO TO MRS. MACGRBGOR^S HOUSE? 



Prompt ehlldran produca a « nanv Idaaa aa po««ihla ! 

WHO HAS AN IDEA? LET'S THINK OP SOME POSSIBILITIES. GOOD IDEA; 
CAN ANYBODY ELSE THINK OF AN IDEA? 



BEST COPY AVAILABLE ^''^ 



WlDNgaPAV 
fiPliQda 3 
Instructiona to inttrvitwr 



OKAY, HATHNET PAHIL, LET'S TORH OUR LOG BOOKS TO PAGE Olf& 
REMEMBER, PIRST I MILL READ THE QUESTION ALOUD. THEH YOU MILl 
TAKE SOME TIME TO WRITE DOMK YOUR ANSWER. DOES ANYBODY NEED A 
PENCIL? 

Ch.cJc to mak« .ur* all thm childrtn h«v« th.ir books op.n to the 
corrtct pag*. Hand out pancil* as raquirad. 

OKAY, GET READY, HERS CONES TBI FIRST QUKSTIOW. 

1. GINNY USED A DATA BASE TO PIMD OUT WHO MIOBT OWN THE GLASSE5 
POUND ON MRS. MACGRBGOR'S LAWM. WHAT IS A DATA BASE? NOW 
REMEMBER, DON'T WORRY IF YOO ARB MOT SURI ABOUT YOUR ANSWER. JUST 
WRITE DOWN YOUR BEST IDEA. WHAT DO YOU THINK A DATA BASE MIGHT BE? 
WRITE YOUR ANSWER OM THE UMIS. 

PLEASE TURN TO PAGE TWO. HERE'S THE NEXT QUE8TI0H» 



02 



2. KATE SAID TO "WE'VE GOT OUR MAN." SHE WAS SURE THAT 

IT WAS CLARBMC» SimsOM WHO STOLE MRS. MACOREGOR'S HOUSE. HOW 
COULD SHE BE SO SURE? WHAT THINGS HAVK WE SEEN AND HEARD THIS 
WEEK THAT MIGHT MAKE US THINK CLARENCE SAMPSON STOLE MRS. 
MACGREGOR'S HOUSE?^ WRITS YOUR ANSWER ON THE LINE*. 



Vj3 



Q2. oral Ravi^m 
TaB« RacordT On. 

2. OKAY, WART 0X0 IVtRYONI WRITS? WHAT TRZN68 HAVl WI 8IBK ANB 
HEARO THIS WIIX THT MIGHT KAXl UB THINX CLARIHCB SAMPSON STOLF 
MRS. MAC6RX60R*S K0U8B? WHO HAS AN IDEA? WHAT DO YOU THINK? 
ANYBODY SLSB HAVl AN I01A9 

Prgbt until voii h«v «lt«jt.>H at Im^mi, an^ Id^a froa ^n^l 
-Siliii- If on« of th« following pi^cM ^vid«ne« !■ 
prob^ followi 

WHO OWNED THE GLASSES THAT MRS. MACGREGOR POUND ON HER LAWN? 
HOW DO YOU KNOW? ' 

WHO RENTED A POWERFUL HELICOPTER RIGHT BEFORE THE HOUSE WAS 
STOLEN? 

Tapt R<cordT Off. 

LET'S GO ON. TURN TO PAfiB THREE IN YOUR BOOXg. 



Q3,P^ 



3a. nom BaTfia TBEMU MRB. MACGRSG0R*8 house was stolen? WRITE 
YOUR ANSIIXR ON TBI LINEA* 



3b. HOW DO YOU KNOW? WHAT DID WE SEE AND HEAR THIS WEEK THAT 



fSTCGPY AVAILABLE 



HILPIO US riOTHl OUT HOW MRS. MACGREGOR'S HOUSE WAS STOLEN? 
YOUR ANSWER ON THE LINES. 



Q3b. oral Ravi— 
Tapa Raeordar On. 

LET'S SEE IF WE CAN MAKE A LIST 
SEE AND HEAR THIS WEEK THAT 
NAC6REG0R*S HOUSE WAS STOLEN? 
WHAT'S YOUH lOlJI^ 



OF PSO»LE*S ANSWERS. WHAT DID WE 
HELPED US PIOURE OUT HOW MRS. 
ANtBODY HAV» AN IDEA? 



THUMDXy 
EpilOdt 4 
Initruetioni to Inf rvitwr 



ALRIGHT, NATHMBT PANIL, LET'S OPBN OUR LOG BOOKS TO PAGX 0N». 
REMEMBER, PIRST 1 WILL READ THE QUESTION ALOUD. THEN YOU WILL 
HAVE SOME TIME TO WRITE YOUR ANSWER. DOBS ANYONE NEED A PENCIL? 

ch.cJc to makt surt all childrtn hav« thair booka opan to tha 
corract paga. Hand out pancila aa raquirad. 

Q1,P1 

la. KATE THINKS CLARENCE SAMPSON STOLE MX»» MACGRiaolt**' ■OUtB 
WITH A POWERFUL RBLICOPTEX. DO YOU TBZNX TBAT'ft WHAT HiABPlNl^ 
IF YOU THINK IT tS, CHECK PROBABLY YES. IF YOU TBZNX lEMlt DID NOff 
HAPPEN, CHECK PROBABLY Vm, 

lb. WHY DO YOU THINK THAT? WRZTl YOUR ANSWER ON THE LINBft. 

ic. WHAT HAVE WR SEEN AND BEARD THIB WEEK THAT MIGHT MAKE US 
THINK CLARENCE SAMPSON STOLl THH HOUSB? WRZTB YOUR ANSWERS ON THE 

LINES. 



QIC, oral 



Tapa Racordar On. 



IC. OKAY, LET'S MAKE A LIST OF THE EVIDENCE. WHAT HAVE WE SEEN 



AKO KEAAO THIS HSIX THAT MIGHT MAKE US THINK CLARIKCE SAMPSON 
STOLE THE ROUSE WITH A HELICOPTER? DOES ANYBODY REMEMBER 
ANYTHING^ 



Prob«: 



, CAN YOU REMEMBER ANYTHING YOU SAW OR HEARD THAT 



MADE YOU THINK THAT? 



GOOD, ANYBODY ELSE HAVE AN IDEA? 




can agrfta 



P2,Qa 



2a. OKAY, LET'S tOm COS BOOKS- TO AMI TN». 

DO YOU SEI THE TRMBI 8HAP1A ON THB MAM? THERE IS A CIRCLE, 
AH OVAL, AMD A SQUARE. MRIOI S8A»1 010 OINKY MAKE ON THE MAP? 
DRAW A LINE UNDER THE SHAPE THAX GINNY MAOl. 

2b. WHY DID GINMY MAKE THAT MUPB7 WRITE YOUR ANSWER ON THE 
LINES. 

Q2c, Oral.>H Hf 
Tapa Racordar On, 

2C. MAYBE YOU RINBNBEREO THAT OINHY MADE A CIRCLE ON THE MAP. 
WHY DID GINNY MAKE A CIRCLE INSTEAD OF A SQUARED 

Lat tha group trv to eyanarata th^ «n«i^>r.^ rathar than 
concantrating on gatting a vota from aach child. 



3EST COPY AVAILABLE 



VM 



Probti: WHAT WAS THE CIRCLE FOR? WHY WOULD A CIRCLE BE BETTER 
THAN A SQUARE OR AN OVAL? TAKE A SHOT AT IT: WHY WOULD SHE MAKE 
A CIRCLE INSTEAD OF A SQUARE? 

Tap« R«eordar Off. 

NOW LET'S QO BACK TO 00» BOOM. PAQi TBRim 

Show Polaroid of yjth circle and di^ip nal v>«^a^ a^.^ m. 



Q3.P3 



3. HOW DID TIB XATRWITTBm PIND OUT 
HAD 60NB? WRZTI YOUR ANSWIR CM TBI 



WHICH OIRtCTZON THl RlUeOPTEl^ 



Q4.P4 



OUR FINAL QUISTIOH FOR TOVkt IB OK PAOI FOUR. 



Show kida tho mmmm ai ctura mnm±Tf 



4. HOW DID HOWIB EELP FXIID MM. NACeXlOOR'S ROUSE? WHAT DID HE 
DO TO Hll»^ »i« — o» TBI LIWU 



FRIDAY 
EPliode 5 

Inatruetioni to Intervievr 



OKAY, NATRNIT PtML, LET'S OPEN OUR LOG BOOKS TO PAGE ONI, 
REMEMBER, I WILL READ THE QUESTION ALOUD FIRST. THEN I MILL GIVE 
YOU PLENTY OF TIME TO WRITE IN YOUR ANSWER. DOES ANYBODY NEED A 
PENCIL) 

Check to make sure all children have their logbooks open to 
correct page. Hand out pencils as required. 

HERE'S THE FIRST QUBSTIOl^ 

1«. ALL THIS wiEK WE RAVE WATCHIO nOVLB DOIMa MANY mWMMMWB 
KINDS OF THINGS. SOME OF THESE TIINOS MBRl MATHEMATICS. SOME 
WERE NOT MATHEMATICS. NOW TRIMX BACK, AND USE YOUR MEMORY. WHAT 
THINGS DID THEY 00 ON THE SHOW THAT WBM MATHEMATICS? WRITE 
DOWN AS MANY THINGS AS YOU CAN. TRY TO HAKE AS LONG A LIST AS YOU 
CAN. WHAT THINGS DID. PEOFLB DQ THIS WEEK THAT ARE MATHEMATICS? 
WRITE YOUR ANSWERS ON THE LINES« 

If a child lays down his pencil before the others seem ready, 

prompt: 

TRY TO THINK OF ONE OR TWO MORE THINGS YOU SAW THIS WEEK THAT 
YOU WOULD SAY WERE MATHEMATICS. 

When children have written all they can be urged to write, 



1 



continue with oral portion. 
Tapt Racordtr On. 
lb. Oral onW 

LET'S TALK TOOITHIR ABOUT OUR LISTS. OKAY, (CHILD X), READ THE 
FI«ST THING ON YOUR LIST. WHAT DID YOU SIS THIS WEEK THAT YOU 
THINK NIGHT BE NATHIMATICS?> 

OKAY, EVERYONE. LET'S THINK ABOUT X. WHY IS X MATHSNATICS? 
G000« 

DOES ANYBODY DISAGREE? DOBS ANYBODY THINK X 19 NOT 
NATBINATICS? WHY NOT?^ 

9 

ANY OTHER I0BA87 DOBS AWYBODT ELSE HAVE AN IDEA ABOUT WHY X IS 

MATHEKATICS?' 

« 

GO on to naxt itam in liat. Qo through chiidran'i . if tima 

ranaina. go down tha liat auppliad baiow. (naxt paga) . Aak 
childran to vota on j ^^*- 

LET'S TALK ABOUT SOKB OF TRB OTHER THINGS WE SAW. IS X 
MATHENATICB%^ BK^VWI) WBO SAYS YES, IT IS? WHY DO YOU SAY X 
MIGHT BE lUmaTXCB? (OR, WHAT HAKES X MATHEMATICS?) WHO SAYS 
NO? WHY DO im.SMI X IS PROBABLY NOT MATHEMATICS? 

Concantrata an rr^»»<ne, thm i^ht^ff and whar^f praa in thaaa raaponaaa^ 
not on tha bara judgnanta of nath/nonmath. 



THl LIST i 

08CIDIH0 HON PM TM ffltlCOPTBR HI6HT HAVS PMHB 
tOMKO FOR 737 IIOFF OMVl • 

VSIHO Tffl COH«^ TO S.. «,0 BOU«|, «z*88.S I^X. TH. om 
MATKNSTTEKS FOUND 

PLAYING THIRD BA3B ON 1101111^8 TSAV 
RUNNING A NAXI ON CZARINCS SAItfSOH 
GETTING ARRI8TI0 ON A 484 

FIGURING OUT THl ANOI* THAT TH. BA.«UX MIGHT HAV. B0««. 
FINDING OUT IF A HRLICOPTm CAN LIFT A HODSm 
DRAWING A CIRCLE WITH A CONPABi 

THINKING THAT THl FIRIPLACS MTaim m* 

**«riiAC« HIGHT Bl KADI OF GOLD BRICKB 



MISSING MONKEY 

MONDAY 
Epiiod« 1 
Instruction! to intTviavr 

OKAY, MATHNET PANEL, LET'S OPEN OUR LOG BOOKS TO THE FIRST PAG". 
REMEMBER, I WILL READ THE QUESTION ALOUD FIRST. THEN I WILL 'J I ■'■ 
YOU SOME TIME TO WRITE YOUR ANSWER. DOES ANYONE MEED A PENCIL? 

ChscJc to ma]c« sur« all childran hav« thair log books opan to par:£ 
ona. 

Hand out pancila as raquirad. 

HERE COMES THE FIRST QUESTION. QUESTION 1: WHAT IS THE PROBLE.f 
THAT THE MATHNET SQUAD MUST SOLVE? THE MATHNET PROBLEM IS....: : 
WRITE YOUR ANSWER ON THESE LINES. 

If childran saam confuaad, you can add tha following probe: 

WHAT IS THE PROBLEM KATE AND GEORGE ARE THINKING ABOUT? 

Wait until childran saam finished writing, but don't let i:: 7 
longer than thr.^a or four minutes. 

OKAY, LET'S TURN OUR BOOKS OVER FOR A MINUTE. Turn on tape record- .- . 
WHAT IS THE PROBLEM THAT THE MATHNET SQUAD MUST SOLVE? WHO HAS 
IDEA? 

(Probes: WOULD ANYBODY LIKE TO SAY WHAT HE/SHE THINKS? 
OTHER IDEAS? WHO THINKS HE/SHE KNOWS WHAT PROBLEM KATE AND GECRC- : 




MUST WORK OUT? WHAT DO THEY HAVE TO DO?) If no rasponss. 
directly ask individuals. 

•licit a r <«pon«a fron aach of tha children in turn , ra;. 
cara throughout th« intarviawing NOT - to always bagin with tha sr. - 
child. 

Turn taps racordT off . 

2a. QUESTION TWO: DO YOU THINK A REAL MONKEY IS ROBBING THCSv 
STORES? IF YOU THINK IT PROBABLY IS A REAL MONKEY, CHECK PROBABLY 
YES. IP YOU THINK IT PROBABLY IS NOT A REAL MONKEY, CHECK PROBABLY 
NO. 

2b. NOW^ WHY DO YOU THINK. IT IS OR IS NOT A REAL MONKEY? WRITE 

YOUR ANSWER OK THE LINES WHERE IT SAYS "WHY?" 

If nacassary, halp individual childran find thair placa. 

2C. NOW, FOR THIS NEXT QUESTION, I'M GOING TO ASK YOU TO FORGET FOR 
A MINUTE WHAT YOU THINK ABOCT THE ROBBBRXES. LET'S THINK ABOUT 
WHETHER IT MMIS HAVE QEBN A -REAL MONKEY. WHAT DID WE SEE AND HEAR 
TODAY THAT MIGHT MAKE US THINK IT IS A REAL LIVE MONKEY? WRIT I 
DOWN AS MANY FACTS AS YOU CAN REMEMBER THAT MAKE US THINK THl 
ROBBER IS A REAL MONKEY. TAKE YOUR TIME AND TRY TO REMEMBER A3 
MUCH AS YOU CAN. 

Giva the childran planty of tiaa to writa. If nacassary, try t. 
wait out a pariod whan childran may put down thair pencils, 
individuals do, probe with: CAN you REMEMBER ANY MORE FACTS TH- 
MIGHT MEAN THE ROBBER IS A REAL MONKEY? 



2 

2' 3 



Whtn the childrtn seam through (but don't let it go on way too 
— no longer than five minutea or so, Topa) . Then aay: 

VERY GOOC. RIMSMBIR^ W ARE HOT TRYING TO SEE IF YOU KNOW TH 
RIGHT ANSWERS, BECAUSE THERE AREN'T.ANY RIGHT ANSWERS. WE OHL 
WANT TO KNOW YOUR IDEAS > 

TURN YOUR BOOKS OVER NOW. 

(Oral RevieVf 2c) : Turn tape reeordar on . 

WHAT PACTS: DID YOU REMEMBER THAT MIGHT MAKS US THINK THE ROBBER I 
A MONKEY? 

Probe with: 

CAN ANYBODY THINK OF ANOTHER FACT? 

f^^fSi^** \o P"vide a meaninglees fact, or a fact supportir. 

a different hypotheeia, ask: 

COULD YOU EXPLAIN HOW THIS MAXES US THINK THE ROBBER 
MIGHT BE A MONEY? 

Don't forget to prompt each child to aay hia or ner piece . 
Turn tape recorder off . 

P3>Q3 

OKAY, LET'S OPEN OUR BOOKS TO THE NEXT PAGE, PAGE THREE. QUESTIC 
THREE: 

3a. DO YOU THINK A MAN IN A MONKEY SUIT IS ROBBING THESE STORES? I 
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YOU THINK IT PROBABLY IS A MAN IN A MONKEY SUIT, CHECK PROBAS-. 
YES. IP YOU THINK IT PROBABLY IS NOT A MAN IN A MONKEY SUIT, CH£C. 
PROBABLY NO. 

3B. NOW WHY DO YOU THINK IT IS OR IS NOT A MAN IN A MONKEY SUIT? 
WRITE YOUR ANSWER ON THE LINES WHERE IT SAYS WHY. 

3c. NOW, FOR THIS NEXT QUESTION, I'M GOING TO ASK YOU TO FORGET Tz: 
A MINUTE WHAT YOU THINK ABOUT THE ROBBERIES. LET'S THINK ABOV " 
WHETHER IT MIGHT HAVE BEEN A MAN IN A MONKEY SUIT. WHAT DID WE SEI 
AND HEAR TODAY THAT MIGHT MAKE US THINK IT IS A MAN IN A MONKE: 
SUIT? WRITE DOWN AS MANY FACTS AS YOU CAN REMEMBER THAT MAKE US 
THINK THE ROBBER IS A MAM IN A MONKEY SUIT. TAKE YOUR TIME AND THY 
TO REMEMBER AS MUCH AS YOU CAN. 

If Children put down th«ir p«ncil«, proba with: CAN YOU REMEMS.:: 
ANY MORE FACTS THAT MIGHT MEAN THE ROBBER IS A MAN IN A MONKEY SlIT 
(Ural RmvimM, Q. 3c) : 

Turn on tap* r«cordT . 

OKAY, LET'S TURN OUR BOOKS OVER SO THAT WE CAN DISCUSS THE QUESTION'. 
WHAT FACTS DID YOU REMEMBER THAT MIGHT MAKE US THINK THE ROBBER I? 
A MAN III A NQBXBT' SUIT? 

Proba with: CAN ANYBODY THINK OF ANOTHER FACT? 
That's a good onel DOES ANYBODY KNOW ANOTHER? 
If a child comas up with a maaninglass fact, or one that ae^ 
to support a different hypotheses, say: CAN YOU EXPLAIN HOW thai 




MAKES US THINK THAT THE ROBBER IS A MAN IN A MONKEY SUIT? 
Q< - Oril -brtly . (Tapt R«cordT r«nain« on. ) 

OKAY, LBT»« CLO»OCR LOQ BOOKS- AND THINK ABOUT THia N^XT QUESTIOl 
REMEMBER THE STOlnf AND EVERYtHING Wl SAlt AND TfittRD. NOW, tELL ME. 
WHO DO YOU THINK IS ROBBING THE STORES? 

Elicit raaponaaa from «ach child in turn . Aftar aach respor.s: 
proba: 

WHY DO YOU THINK MIGHT BE THE ROBBER? 

(Proba:) WHAT ARE YOUR REASONS FOR THINKING IS THE ROBBE? 

wait until you hava quariad aach of tha childran in turn. If tr 
only raaponaaa you gat ara mon)cay/inan in monkay auit raaponses, 
tha following quaation: 

DOES ANYBODY THINK IT COULD BE ANYBODY OR ANYTHING ELSE ? 
(If yaa:) WHO? WHAT? WHY DO YOU THINK SO? 

Q5 - Oral only. (Tapa racordar ramaina on.) 

WIIX IS IT IMPORTANT FOR GEORGE AND KATE TO LEARN WHO IS ROBBING TH 
STORES? WHY DO THEY WANT TO KNOW? 

Prompt: CAN ANYBODY THINK OF ANOTHER REASON? 

If no child coma* up with a faaaibla anawar about why this woulci 

important to know, you may proba with: 

DOES IT MAKE A DIFFERENCE WHETHER THEY ARE TRYING TO CATCH A MON'r .- 
OR A MAN? WHY/ WHY NOT? WHO IS HARDER TO CATCH, A MAN OR A MONKE . 
WHY? 

35 



Closing ; 

OKAY, I THINK THAT'S ALL FOR TODAY. WE WILL PICK YOU A COUPLE M 
TIMES TO BE OW THE KATHKST PAHIL AGAIN, SO WHir WE WATCH MATHNE 
CLASS, KEEP YOUR EYES AND EARS OPEN, AND YOUR BRAIN WORKING 1 
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TUBS DAY 
Epi«od« 2 
Instructions to intTviawr 

OKAY, MATHNET PANEL, OPEH YOUR LOG BOOKS TO THE FIRST PAGE. 
REMEMBER, FIRST I WILL READ THE QUESTION ALOUD. THEN I WILL GIVE 
YOU SOME TIME TO WRITE YOUR ANSWER. DOES ANYONE NEED A PENCIL? 

Check to naks surs all children hav« thair log books opan to page 
one. Hand out pencils as required. 

HERE'S THE FIRST QUESTION. 

Hold up circle chart, what is THIS? WRITE YOUR ANSWER ON 
THE LINES. IF YOU»RE NOT SURE, THAT»S FINE. JUST WRITE YOUR 
BEST IDEA. WHAT DO WE CALL THIS? 
Probe: 

® IS THERE A NAME FOR THIS? 

lb. SECOND QUESTION: WHAT IS IT FOR? WHAT IS THE CIRCLE FOR? 
WRITE YOUR ANSWER Off WM LINES. WHAT DOES THIS SHOW? 

IC. LOOK CAREFULLY AT THE CIRCLE. WHAT FOOD DOES GRUNT EAT THE 
MOST? IS IT FRUITS AND VEGETABLES? GRAINS? DAIRY PRODUCTS? 
PUT A LINE UNDER THE CORRECT ANSWER. 

Id. NEXT. QUESTION: HOW DO YOU KNOW THAT'S THE FOOD THAT GRUNT 
EATS THE MOST? HOW DO YOU KNOW? WRITE YOUR ANSWER ON THE LINES . 
NOW TURN THE PAGE IN YOUR BOOK. 



ERIC 
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im. MHY OQSa XATS WANT TO KNOW WHAT GRUNT EATS? WHY IS IT 
IMPORTAirr FOR HER TO KNOW WHAT GRUNT EATS? WRITE YOUR ANSWER ON 
THE LINBS* 

Q2 •• Oral only. Turn on tapa racordar . 

Hold up an actual ecM rtaination padloc3c . Lat chlldran hold . 
THE LOCK ON CRUNT»S CA6X IS CALLED 1 COKBHTATION LOCK. WHAT DO 
YOU THINIC? COULD CROHT FIGURE OUT HOW TO OPER IT ALL BY HIMSELF? 
Proba: WOULD YOU SAY GRUNT COULD FIGURE OUT HOW TO OPEN THE 
LOCK? WOULD YOU SAY PROBABLY YES? WOULD YOU SAY PROBABLY NO? 
Try to q«t tach chil d to taka a itab at an anavar . Any other 
raaaona? 

2b. WHY DO YOU THINK SO? 

^ Elicit luatlfleatloni for both anavara. if tha childr en give 
ootn . ■ 

2c. WHAT DO YOU THINK? COULD A PERSON WHO DOES NOT KNOW THE 
COMBINATION FIGURE OUT HOW TO OPEN THE LOCK? WHAT DO YOU THINK? 
COULD A HUMAN FIGURE IT OUT? 
Proba : 

WOULD YOU SAY A PERSON COULD FIGURE OUT THE LOCK? WOULD YOU 
SAY PROBABLY YES? WOULD YOU SAY PROBABLY NO? WOULD YOU SAY YOU 
COULD FIGURE OUT THE LOCK? 

2d. WHY DO YOU THINIC S07 

Elicit juatif icationa for both anavara^ if children give 

both . 

2e. SO HOW DID GRUNT GET OUT OF HIS CAGE? ANYONE HAVE AN IDEA? 
HOW DTD THE LOCK GET OPENED? 
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HQld MP Polaroid mhe t of Katfc i^t blackboard, with Gmor^^ 
naarby with calculator. 

REMEMBER WHEN KATE AMD GEORGE WERE FIGURING OUT THE NUMBER OF 
COMBINATIONS ON GRUNT'S LOCT? WHY DID GEORGE USE A CALCULATOR? 
Proba: WHY DIDN'T HE JUST LET KATE DO THE MULTIPLICATION ON THE 
BLACKBOARD? 

Nota: Tha childran'a anawara may batray aoma moral injunction 
againat calculatora, auch aa "Wa'ra not allowad to uaa tham," or 
"Ha ahould figura it out." If ao, aak WHY. Proba thia iaaua: 
Proba: ARE CALCULATORS OKAY POR THE KIND OP MATHEMATICS THAT 
KATE AND GEORGE HAVE TO DO? WHY/WHY NOT? IS IT BETTER SOMETIMES 
TO DO PROBLEMS WITH A CALCULATOR? WHAT KIND OP PROBLEMS? IS IT 
BETTER SOMETIMES TO DO PROBLEMS IN YOUR HEAD? WHAT KIND OF 
PROBLEMS? 

FOR THE NEXT QUEST ION, -?T» 9 " ?RN fHE PAGES OP OUR BOOKS, TO PAGE 3. 
Tapa racordar off . 

3a. Raaaarchar holda up ovn copy of tha map with blua xa on it . 

REMEMBER WHEN DEBBIE PUT THE«E BLUE Xa ON THE MAP? ( Point to 
Xa) . WHAT ARE THEY? WHAT ARE THEY FOR? WRITE YOUR ANSWER ON 
THE LINES. 

3b. NEXT- OmWTIQU. 'DO YOU SEE THE THREE SHAPES ON THE MAPS? 
THERE IS A SQUARE, A CIRCLE, AND AN OVAL. WHICH SHAPE DID DEBBIE 
MAKE ON THE MAP? DRAW A LINE UNDER THE SHAPE THAT DEBBIE MADE. 

3C. WHY DXD DBBBIE MAKE THAT-SHAPE? WISTX. YXKm AifSWERS ON THE 
LINES. 



3d* Oral Only 
Tapa raeordar on 

3d. WHY DZO DIBBZB NAXB A CIRCLE INSTEAD OF A SQUARE OR AN OVAL? 

. .^w^^^®^^ ••J!*"y ^^••^ Po»»ibla, if no ona la coming up 
With a raaaonabla aolution. Lat tha group try to ganarata tha 
anawar, rathar than puahing aach child for a aaparata raaponaa. 

® Proba: WHAT WAS THE CIRCLE FOR? WHY WOULD A CIRCLE BE BETTER 

THAN A SQUARE OR AN OVAL? TAKE A SHOT AT IT - WHY WOULD SHE MAKE 

A CIRCLE INSTEAD OF A SQUARE? 

Tapa raeordar ramaina on for naxt itam. 

P4,04 

LET'S TURN THE PAGE AND CO ON TO THE NEXT QUESTION. 
PEOPLE CAN USB TOOLS TO HELP THEM DO MATHEMATICS. WE SAW MANY 
THINGS ON TODAY'S SHOW. SOME OF THESE THINGS WERE USED FOR 
MATHEMATICS, AND SOME THINGS WERE NOT. LET'S TALK ABOUT THE 
THINGS WE SAW ON TODAY'S SHOW. I WILL READ OUT THE NAMES, ONE BY 
ONE. IF THAT THING WAS USED FOR DOING MATHEMATICS, WRITE A 
FOR YES, IN THE SPACE. IF IT WAS NOT USED FOR DOING MATHEMATICS, 
WRITE A N FOR NO. 

Hold up akatch . Raaaachar raada off tha itama ona by ona. 

HOW ABOUT A RULER? WAS A RULER USED FOR DOING MATHEMATICS? 

WRITE Y IF YOU THINK YES. WRITE N IF YOU THINK NO. 

Aftar all childran hava writtan an anawar for aach itam: 

NOW LET'S TALK ABOUT THE RULER. WAS A RULER USED FOR DOING MATH? 

LET'S VOTE. 

HOW MAY WROTE Y? If thara ara any raaponaaa: TELL ME HOW THE 
RULER WAS USED FOR DOING MATHEMATICS. (or, WHAT MATHEMATICS DID 
THEY DO WITH THE RULER?) 
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LET'S VOTE AGAIN. HOW MANY WROTS m If th«r« ar« any rasponsts: 

TELL ME WHY YOU SAY THE RULER WAS NOT USED FOR DOING MATHEMATICS? 
(Or,) WHAT DO YOU THINK ABOUT USING A RULER FOR DOING MATHEMATICii 

Itsas: Go on to n«xt Ita until all ar« dlacussad. 
rular 

gorilla caga 
coapaaa 

giant haaburgar 

talaphona 

map 

combination lock 

calculator 

doll 

blackboard 
pizza 
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WEDHBSDAY 
Inatructioni to IntTviawr 



LET'S OPEN OUR LOG BOOKS TO THE FIRST PAGE. REMEMBER, I WILL READ 
THE QUESTION ALOUD PIRST. THEN I WILL GIVE YOU SOME TIME TO WRITE 
VOUR ANSWER. DOES ANYONE NEED A PENCIL? 

HERE'S THE FIRST QUESTION. 

Shov Polaroid of ir*»^ vith thoueht bUooru 

1. KATE THINKS GRUNT IS .ROBBING TH1-- STORM. WHAT DID WEr SEE AND 
HBAR TODAY THAT MAXES US THINK SHE COULD BE CORRECT? WRITE AS MANY 
PACTS AS YOU CAN REMEMBER THAT MAKE US THINK KATE MIGHT BE RIGHT, 
THAT GRUNT IS THE ROBBER. 

WRITE YOUR ANSWERS ON THE UNES. 

Givm Jcida tixn« to writ* answ«r. Than 

Turn tapa racordar on. 



Qi Oral Raviav 

OKAY, LET»S TURN OUft BOeXS OVER FOR A MOMENT AND TALK ABOUT THIS 
QUESTION. WHAT DID WE SEE AND HEAR TODAY THAT MAKE US THINK KATE 
MIGHT BE RIGHT, THAT GRUNT IS THE ROBBER? LET'S TRY TO THINK OF AS 
MANY FACTS AS WE CAN. 

Proba: CAN ANYONE REMEMBER ANYTHING THAT MADE YOU THINK GRUNT MICH: 
BE THE ROBBER? 

Continua probing to ganarata as long a list as possible. Make sure 
ona kid doas not hog tha conversation and no one is. siler.i 

throughout . 
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Tturn tap» r^eordtr off . 

LET'S OPEN OUR BOOKS TO PAGE TWO, AND GO ON, 

Show Po laroid of jan# with thought balloon . 

2. JANE THINKS GRUNT IS NOT ROBBING THE STORES. WHAT DID WE SEE AND 
HEAR TODAY THAT MAKE US THINK JANE MIGHT BE CORRECT? WRITE AS MANV 
FACTS AS YOU CAN REMEMBER TO S/zOW JANE MIGHT BE RIGHT, THAT GRUNT IS 
NOT THE ROBBER. WRITE YOUR ANSWERS ON THE LINES. 

Giva )cida tima to writa anavar. Than.... 
Turn tapa racordar on 

Q2, Oral Raviav 

NOW LET'S TURN OUR BOOKS OVER AND THINK ABOUT THIS QUESTION. WHAT 
DID WE SEE AND HEAR TODAY THAT MAKE US THINK JANE MIGHT BE RIGHT, 
THAT GRUNT IS NOT THE ROBBER? LET'S THINK OP AS MANY FACTS AS WE 
CAN. 

Proba: CAN ANYBODY REMEMBER ANYTHING THAT MADE YOU THINK THAT GRC:,'T 
WAS NOT THE ROBBER? ANYTHING ELSE? 

Tapa racordar off. 

LET'S GO BACK TO OUR BOOKS, TO PAGE THREE. 

3a. WHY MIGHT GRUNT STEAL FROM A PIZZA SHOP? WHAT DO WE KNOW ABOIT 
GRUNT AND PIZZA? WRITE YOUR ANSWER ON THE LINES. 

HERE'S THE NEXT QUESTION: 
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Show Polaroid of Jan« n«aiuring th^- f ootprinti . 

3b. IN THE PIZZA SHOP, WHY DID JAKE MEASURE THE DISTANCE BETWEEN THE 
FOOTPRINTS? WRITE YOUR ANSWER OH THE LINES. 
Giva kida tina to writa anavar. Than. . . . 
3c. Oral only. Turn tapa racordar on. 

WHAT DID JANE LEARN PROM MEASURING THE DISTANCE BETWEEN THOSE 
FOOTPRINTS? 

If tha kida raally do not know, don't praaa it. This is one of the 
occaaiona whan va want tha group to produca tha anawar, rattiar than 
taking a raaponaa from aach child and conaidaring it aaparat&ly. 
That'a bacauaa it'a a atraightf orward racall quaation, although a 
difficult ona. 

Q4, oral only . (Kaap tapa racordar on.) 

Hold up copy of »ap, with tha^Cftapaa* cirola. drawn in. Alao on the 
map ia tha cluatar of blua Xa within tha circla and tha ona lonaly x 
outaida tha circla that rapraaanf tha Huntington 3aach robbary . 

4a. THIS X (point) is WHERE THE HUNTINGTON BEACH ROBBERY HAPPENED. 
YOU CAN SEE THAT THIS X IS WAY OUTSIDE THE RED CIRCLE. WHAT DOES 
THAT TELL US ABOUT THE ROBBERT? 
Proba: ANYBODY ELSE HAVE AN IDEA? 

COULD GRUNT HAVE COMMITTED THIS ROBBERY? 

WHAT DOES THE CIRCLE TELL US? 

4B. NOW, LET'S PUT OUR IMAGINATIONS TO WORK. WE KNOW GRUNT COULD 
WALK ONLY AS PAR AS THE EDGE OP THE RED CIRCLE. SO LET'S THINK OF AS 
MANY EXPLANATIONS AS WE CAN: HOW DID THIS ROBBERY HAPPEN? (Point 
to Blua X.) 
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solicit as many thaoriaa as you can about tha robbary. i£ you're 
raally gatting nothing at all, proba: 

SUPPOSE IT HAS MOT GRUNT WHO DID THE ROBBERIES. COULD ANYBODY 
ELSE HAVE GONE FARTHER THAN GRUNT COULD WALK? WHO? HOW? 

SUPPOSE IT WAS GRUNT WHO DID THE ROBBERIES. IF GRUNT COULD NOT 
WALK FARTHER THAN THE EDGE OF THE CIRCLE, HOW COULD HE GET ALL THE 
WAY OUT TO HERE? (Point) 

ANYTHING ELSE? 

Pl«ntY of probing . 



THURSDAY 
Episoda 4 
Instructions to Intsrviswsr 

OKAY, MATHHIT PANEL, LET'S OPEN OUR LOG BOOKS TO THE FIRST PAGE. 
REMEMBER, I WILL READ THE QUESTION ALOUD FIRST. THEN I WILL GIVE 
YOU SOME TIME TO WRITE YOUR ANSWER. DOES ANYONE NEED A PENCIL? 

HERE IS THE FIRST QUESTION. 

1. WHY DID DEBBIE CHECK OTHER ZOOS TO MAKE SURE NO OTHER GORILLAS 
WERE MISSING? WHAT DO YOU THINK? WHY DO YOU SUPPOSE SHE DI-D THAT? 
WRITE YOUR ANSWER ON THE LINES. 

Givs Jcids tias to writs. Thsn 

LET'S TURN THE PAGE AND GO ON. 

2a. KATE AND GEORGE THINK THAT MAYBE JANOS TOOK GRUNT. WHY DO 
THEY THINK THAT? WRITE DOWN EVERYTHING YOU HAVE SEEN AND HEAP? 
THAT MAKES YOU THINK THAT MAYBE JANOS TOOK GRUNT. WRITE YOL . 
ANSWERS ON THE LINES. 
Give Jcids tims to writs. Thsn.... 

2a. Oral Rsvisv 
Taps rscordsr on . 

OKAY, LET'S TURN OVER OUR BOOKS FOR A MINUTE. WHY DO KATE AND 
GEORGE THINK THAT JANOS TOOK GRUNT? LET'S MAKE A LIST {Uoz 
writtsn) OP EVERYTHING WE KNOW. 

Make sure you try to solicit idsas from each child . 

If you are gstting nowhsrs, probs: DOES JANOS KNOW GRUNT? Hc::: 
HOW DO YOU THINK GRUNT GOT OUT OF HIS CAGE? WHY DO YOU THINK THAT . 
WHAT DID KATE AND GEORGE FIND BEHIND JANOS' HOUSE? 
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Tap» racordT off. 

LET'S OPEN OUR BOOKS AGAIN. 

2b. LET'S USE OUR IMAGINATIONS. CAN VOU THINK OP ANY REASONS WHY 
JANOS WOULD TAKE GRUNT PROM THE ZOO? THINK OP AS MANY REASONS AS 
YOU CAN. WRITE YOUR ANSWERS ON THE UNES. 

Tap» rteordT on . 

2b. Oral R»vi«v 

LET'S TURN OVER OUR BOOKS AGAIN. WHAT REASONS DID PEOPLE THINK OF? 
WHY DID JANOS TAKE GRUNT? LET'S MAKE A GOOD LONG LIST. USE YOUR 
IMAGINATION. 

WHAT'S ANOTHER POSSIBILITY? THAT'S A GOOD ONE, CAN ANYBODY 
ELSE THINK OP ANOTHER IDEA? 

Q3 Oral only (Taoa racordar «t>Y« on.) 

SOME PEOPLE IN THE STORY SAID THEY SAW A BOLD GORILLA WHO ROBBED 
STORES. 

OTHER PEOPLE IN THE STORY SAID THEY SAW A SHY GORILLA WHO RAN AWAY. 
DO YOU THINK GRUNT WAS SHY OR BOLD? 

If chlldran anawar mhy» aav , WHAT ABOUT THE PEOPLE WHO saw a bold 
GORILLA? HOW DID THAT HAPPEN? 

If chlldran anawar bold, aay , WHAT ABOUT THE PEOPLE WHO saw a shy 

GORILLA? HOW DID THAT HAPPEN? 




Q4» Oral Only (Tapt r»cordT itayi on .) 

DO YOU THINK THE PROBLEM IS SOLVED? ARE ALL THE MATHNET PROBLEMS 

SOLVED NOW? LET'S VOTE. WHO THINKS YES? 

TELL ME WHY YOU THINK THE PROBLEMS ARE ALL SOLVED. 

WHO THINKS NO? 

TELL ME WHY YOU THINK THE PROBLEMS ARE NOT SOLVED. 
Tapa rtcordar off. 
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FRIDAY 
EPllOd< 5 

Initructiona to inf rvlavar 



1. OKAY, MATHNIT PANEL. LIT'S OPEN OUR LOG BOOKS. REMEMBER, I 
WILL READ THE QUESTION ALOUD FIRST. THEN I WILL GIVE YOU SOME TIME 
TO WRITE YOUR ANSWER. DOES ANYONE NEED A PENCIL? 

HERE'S THE QUESTION: 

ALL THIS WEEK WE WATCHED MANY PEOPLE DOING DIFFERENT KINDS OF 
THINGS. SOME OF THESE THINGS WERE MATHEMATICS, AND SOME WERE NOT. 
NOW THINK BACK, AND USB YOUR MEMORY. WHAT THINGS DID THEY DO THAT 
WERE MATHEMATICS. WRITE DOWN AS MANY THINGS AS YOU CAN THINK OF. 
TRY TO MAKE AS LONG A LIST AS YOU CAN. WANT THINGS DID PEOPLE DO 
THIS WEEK THAT ARB MATHEMATICS? WRITE YOUR ANSWERS ON THE LINES. 
I WANT YOU TO MAKE A LONG LIST, SO I'LL GIVE YOU PLENTY OF TIME. 

B«caus« thii la «!• only written quMtlon for today, mak* sur* you 
give them lots of tlae to respond. If you see a child lay down his 
pencil, prompt: 

TRY TO THINK OF ONE OR TWO MORE THINGS THAT YOU SAW THIS WEEK THAT 
YOU WOULD CALL MATHEMATICS. 

When it looks as if it's about over, develop the discussion with 
the group. 



Tap« rtcordT on . 

OKAY, LET'S TALK ABOUT OUR LISTS. (CHILD X), READ ME THE FIRST 
THING OH YOUR LIST. WHAT DID YOU SEE THIS WEEK THAT YOU THINK 
MIGHT BE KATHBNATICS? 

TELL ME WHY X IS MATHEMATICS. GOOD. DOES ANYBODY ELSE HAVE AN 
IDEA ABOUT WHY X IS MATHEMATICS? DOES ANYBODY THINK X IS NOT 
MATHEMATICS? WHY NOT? 

Go on to n«xt ifm of li«t. Go through Hu tu, it tim« remains. 
a«k about uomu of th u follovlng activltlai. Ask chi Idran- to vote 
on aach itmm, 

WHAT ABOUT RIDING IN THE MATBNET CAR? IS RIDING IN THE MATHNET CAR 
DOING MATHEMATICS? LET'S VOTBI WHO THINKS RIDING IN THE MATHNET 
CAR IS MATHEMATICS? WHY DO YOU SAY IT IS MATHEMATICS? WHO THINKS 
RIDING IN THE MATHNET CAR IS NOT MATHEMATICS? WHY DO YOU SAY IT IS 
NOT MATHEMATICS? 
Alao on tha llat; 

FIGURING OUT LOGICAL ANSWERS TO PROBLEMS 

MULTIPLYING 

PLAYING "WHAT IF" 

DRAWING A CIRCLE WITH A COMPASS (Show raal ona.) 
TAKING PHONE CALLS AT THE MATHNET OFFICE 
CALLING THE MATHCHOPPER HELICOPTER IN ON THE CASE 
PUNCHING IN NUMBERS ON THE CALCULATOR 
SEARCHING A DATA BASE 

FIGURING OUT HOW MANY MILES AN INCH ON THE MAP STANDS FOR 
READING GRUNT HIS RIGHTS 
ESTIMATING GRUNT'S HEIGHT 
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MONDAY 

1. Why did thm Chi«f xiMd th* Mathnsttsrs to help him? 
Hm needed their help becauaa t 



Why did Gtorg* and Kat« d«cid« that tha parada would have to 
bag in aarliar than 5:00? 



Thav thought thara nlaht not ba anouqh tima for tha parade 
bacauaa : 
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2a. How could George find out about the cars so fast? 



He found out quickly because ! 



2b. Why did Gtorg« uat a conputar to find out about the cars? 




He used a conpuf r because ; 



• 



THURSDAY 

1. Do you think th« Mathn«t Squad has besn using mathsmatics? 
y«» no 

Why? 



FRIDAY 



How did th* phon* number h«lp th« Mathn«t Squad find St«va 
Stringbean? 

It halp<d then becauae: 



2. How did Kate know for sure that Mr. Lousa was the Kidnapper? 




She knew became; 
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3. What things did we see this week that were mathematics? 
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1. What is Howie's problem? 
Howie's problem is that ; 



2a. Which picture looka most like the one you saw on the 
computer? Draw a circle around the picture you saw. 






picture 
#1 



picture 
#2 



picture 
#3 



2b. What does this picture stand for? 



It stands for : 
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What is the picture for? 

The Mathnetters used the picture to: 
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Why were all those people interested in Mrs. 
house? 

Maybe they were intftrested in her house bacausa 



. Why was Mrs. MacGregor's house probably not blown up? 
Probably It was not blown up, because; 



Why was Mrs. MacGregor's house probably not taken apartr 
Probably it was not taken apart ^ bAr.«n«^. 



Why was Mrs. MacGregor's house probably not taken away 

truck? 



Probably it was not taken awav on ^ truck, because. 



WEDNESDAY 




1. What is a data base? 

I think a data base ia t 

I 



• 



2. What things hav« we seen and heard this week that might mak 
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3a. How was Mrs. MacGregor's house stolen? 
Mrs. Ma cGreqor's house was stolen byt 



3b. How do you know? 
I know that because s 



s 



THORSDAY 



e 



probably yes 



probably no 



lb. Why? 



ic. What hava wa seen and heard this week that might make U! 
think Clarence Sampson stole Mrs. MacGregor's house? 



Here's what we saw and heard this week! 
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2b. Why did Ginny make that shape? 
Ginnv pr obably made that shape because.' 
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3. How did the Mathnetters find out which direction the 
helicopter had gone? 

The found out because; 
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4. How did Howie help find Mrs. MacGregor's house? 



What Howie did to help was to; 
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FRIDAY 



la. What things did we see this week that were mathematics? 



# 



1 
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MONDAY 

What is the problem that the Mathnet Squad must solve? 
The Mathnet problem is; 
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2a. Do you think a real monkay ia robbing thoaa stores? 
probably yes probably no 



2b. Why? 




2c. What did we sea and haar today that might make us think it 
is a real live monkey? 



The robber might be a monkey because ; 
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3a. Do you think a man in a monkey suit is robbing those stores? 



probably yea probably no 



3b. Why? 




3c. What did we see and hear today that might make us think that 
it is a man in a monkey suit? 



It might be a man in a monkey suit because: 
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la. What is this? 
It is: 



lb. What is it for? 
It is for: 




Ic. What kind of food doss Grunt eat the most? 
Mostly, Grunt eats : 

fruits and grains dairy 

vegetables products 

Put a line under the food that Grunt eats the most. 

Id. How do you know? 

I know because: 
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Why doma Kat« want to know what Grunt eats? 
Katt wanti to know because: 
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3a. Remember wh«n D»bbi« put these blue Xa on the map? What are 



they? 

The Xs are: 




Which shape did Debbie make on the map? Draw a line under 
the shape that Debbie made. 

3c. Why did she do that? 

She did that because; 
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4. w« saw many things on today's show. Soma of these things 
were usad for mathematics. Some things were not used for 
mathematics. Put a Y next to everything that was used for doing 
mathematics. Put a N next to everything that was not used for 
doing mathematics* 

ruler 

gorilla cage 

compass 

giant hamburger 

telephone 

map 

combination lock 

calculator 

doll 

blackboard 

pizza 



WEDNESDAY 



Kata thinks Grunt la robbing tha atoraa. What did wa see and 
haar today that makaa ua think aha could ba correct, that Grunt 
is tha robbar? 

Kata thinks Grunt la tha robbar bacausa: 
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2, Jano thinXs Grunt Is not robbing th« stores. What did we see 
hear tod«y that aalces us think Jane could be correct, that G: 
is NOT the robber? 

Jane thinks Grunt is NOT the robber bacauae! 
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Why night Grunt staal pizza from a pizza shop? 
It night ba Grunt who stola tha pizza bacausa : 



In tha pizza shop, why did Jana maasura tha distance between 
footprints? 

Jana maasurad tha distance batwaan tha footprints because; 



THURSDAY 

Why did Dabbia check other zoos? 
Debbie checked the zoos because: 



2a. Kate and George think Janos took Grunt. 




They think that because? 



2b. Can you think why Janoa would take Grunt from the zoo? 
Janos might take Grunt because; 




I 
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1. This wtt«k wtt saw many paopla doing different kinds of things. 

Some of these things were mathematics, what things did they do 

/ 

that were mathematics? Make as long a list as you can. 



Appendix C 
Descriptior* . jf Mathnet Segments 
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MATHNET-CASE OP THE MISSING BASEBALL-l 6.27 
rhtt Mathn«tt«rs invaatlgattt a missing baaaball by 
dataralnlng tha angla at which It would hava 
raboundad off a billboard. 

GOAL l:A GOAL 2lAl Bl B3 B4 Cla GOAL 3:G6 G4 

C2o 

MATHNET-CASB OF TBS MISSING BASEBALL-2 5.93 
Tha Mathnattara gathar facta and uaa logical 
raaaonlng to datanlna tha wharaabouta of a alaalng 
houaa. ^ 

GOAL 1:A GOAL 2!A1 Bl B3 Cla Cla GOAL 3:G4 

C4a C4b 

MATKNET-CASB OF THE MISSING BASEBALL-3 6s 17 

Tha Mathnattara contlnua thalr aaarch for tha 
alaalng houaa, ualng a databaaa to aceaaa 
inforsatlon about a pair of glaaaaa that hava tumad 
up on tha proparty. 

GOAL 1:A GOAL 2:A1 Bl B3 Cla C2c GOAL 3:F4 A9 

C3a 

m 

MATHNET-CASE OF THE MISSING BASEBALL-4 7.40 
Tha Mathnattara datamlna tha worth of atolan gold 
bara aa thay placa togathar a plctura of tha aan who 
may hava atolan tha houaa. Thay alao uaa a aap to 
datamlna tha ranga a hallcoptar could fly. 
GOAL 1:A B GOAL 2:A1 Bl B2 B3 B4 B5 GOAL 3:B4 G4 C3 B5 

Cla C2C C3a 

.XATHNET-CASE OF THE MISSING BASEBALL-5 6! 41 

Tha Mathnattara uaa a floorplan to auccaaafully 
locata tha alaalng baaaball. 

GOAL l:-0- GOAL 2:A1 Bl Cla C3b GOAL 3:G4 G6 

MATHNET: PROBLEM OF THE MISSING MOMXEY-l 8:05 
Tha Mathnattara Invaatlgata a aarlaa of burglarlaa 
allagadly coaalttad by a aonkay that aacapad froa 
tha zoo. 

GOAL l:C GOAL 2:A1 A2 B2 B3 C4a GOAL 3:C3 Dl 

C4b 

MATHNET: PROBLEM OF THE MISSING MONXEy-2 9:40 
In thalr contlauad aaarch for a alaalng aonkay, tha 
Mathnattara com aoroaa Inforaatlon praaantad In a 
clrcla graph and uaa a aap and coapaaa to aatlaata 
tha approxiaata location of tha gorilla. 

GOAL 1:A C GOAL 2:A1 Bl B2 B3 B4 B5 GOAL 3:G4 C3 Bl El 

Cla 

MATHNET: PROBLEM OF THE MISSING MONKEy-3 8:18 
Tha Mathnattara contlnua looking for tha aonkay, 
maaaurlng tha dlatanca batwaan footprlnta and ualng 
a map to flgura dlatanca, rata, and tlaa. 

GOAL l:A C GOAL 2:A1 Bl B2 B3 B4 GOAL 3:G4 B5 

Cla C4a 
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MilTHNETj PROBLEM OF THE MISSING NONXEy-4 8:17 
Thm Mathnttttttr'B rtoognli* that, soB«tlBM, on« must 
look «t a problw froa a diffarant point of vlav — 
and so hypothaslia that thay ara saarchlng for a 
gorilla and a man In a aonXay auit. 

GOAL IsC GOAL atAl Bl B3 Cia C3a GOAL 3:-0- 

C4a C4b 

MATKMET:PROBLni OP TBI NI88ING NOMKBy-S 10:01 
Gaorga ellaba atop tha Hollywood sign, and tha 
Mathnattars suocassfully solva tha problaa of tha 
miaalng aonkay — putting both tha gorilla and tha 
thiaf bahind bars. 

GOAL IX -0- GOAL 2:A1 Bl Dl C4a GOAL 3:-0- 

MATHMET: PROBLEM OF THE PASSING PARADB-1 9:51 
in anticipation of a rook star's visit, tha 
Mathnattars oalculata how suoh tlaa a parada will 
taka, astiaata crowd sisa, and approsciaata tha 
nuabar of officars naadad for crowd control. 
GOAL l:A GOAL 2tAl Aa Ba B3 B4 B6 GOAL 3tB4 Bl B5 G4 

Dl Cla cao 

MATHNET: PROBLEM OF THE PASSING PARADB-a 9:07 
In thair attaapt to find a kidnappad rock star, tha 
Mathnattars tip a bottla with liquid in it to 
racraata a aountain's angla of inolina. Thay also 
usa ausical baats to kaap track of tiaa. 
GOAL l:A C GOAL atAl Bl Ba B3 B6 GOAL 3:C3 G6 G4 

Cla C2c 

MATHNET: PROBLEM OF THE PASSING PARADH<-3 10:06 
As thay gathar cluas to tha kidnapping caaa, tha 
Mathnattara attaapt to dacoda a aaaaaga, uaa a car 
ragiatration databaaa, and aaaaura tha width and 
traad of a car tira. 

GOAL 1:A C GOAL a:Al A2 Bl B3 Clb GOAL 3:C2 

cac C3a C4b 

MATHNET: PROBLEM OF THE PASSING PARADI-4 7:21 

In trying to dacoda 8tringbaan*a ausical aaaaaga, 
uia Mathnattars racognisa that aaoh nota of tha 
aaaaaga corraaponds to a tona/nuabar on a touch-tona 
phona. 

GOAL l:A C GOAL 2tAl A2 Bl B3 C4a GOAL 3:-0- 

C4b 

MATHNET: PROBLEM 0P«f81 PA88INO PARADE-5 9:01 

Tha Mathnattars auooassfully solva tha problaa and 
raaoua Stava stringbAan. 

GOAL l:A B GOAL 2:A1 Bl B3 C2c GOAL 3:02 F4 
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2b. What does this picture stand for? 
It stands for: 




What is the picture for? 

The Mathnetters used the picture to ; 
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TUESDAY 

What is Mra. MacGrsgor's problem? 
Mrs* MacGr«aor's problem la ; 




Why war* all thosa paople interested in Mrs. MacGregor's 
house? 

Maybe thev were interested in her house because 
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3a. Why was Mrs. MacGregor'a house probably not blown up? 
Probably it was not blown up. because; 
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3b. Why was Mrs. MacGregor's house probably not taken apartr 
Probably it was not taken apart, because ; 



3c. Why was Mrs. MacGregor's house probably not taken away on a 

truck? 

Probably it was not taken away on a truck, because; 



WEDNESDAY 




1. What is a data ba8«? 
I think a data baa« is: 




o 
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2. What things hav« wt seen and heard this week that night make 
us think that Clarence Sampson stole Mrs. MacGregor's house? 

Here's w hy I think maybe clarence Sampson stole Mrs. MacGregor's 
house: 



3a. How was Mrs. MacGregor's house stolen? 
Mrs. MacGreqor's house was stolen bv: 



3b. How do you know? 
I know that because; 



3 



THURSDAY 

la. Do you think Clarenca Sampson stole Mrs. MacGregor's house 
with a helicopter? 

probably yes probably no 

lb. Why? 



Ic. What have we seen ana heard this week that might make us 
think Clarence Sampson stole Mrs. MacGregor's house? 

Here's what we saw and heard this week; 



2a. Which shaptt did Ginny make on the map? Draw a line under the 
shape that Ginny made. 




2b. Why did Ginny make that shape? 
Ginny probably made that shape because! 



3. How did the Mathnetters find out which direction the 
helicopter had gone? 



The found out becauee; 



• 



271 



4. How did Howia help find Mrs. MacGregor's house? 
What Howie did to help was to*. 
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FRIDAY 



la. What things did we see this week that were mathematics? 



1 
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MONDAY 

What is the problem that the Mathnet Squad must solve? 
The Mathnet problem is: 
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Do you think a real monkay is robbing thoaa stores? 
probably yea probably no 



Why? 



What did we see and hear today that might make us think it 
is a real live monkey? 



The robber might be a monkey because ; 




3a. Do you think a man in a monkey suit is robbing those stores? 



probably yei probably no 



3b. Why? 




3c. What did we see and hear today that might make us think that 
it is a man in a monkey suit? 



It might be a man in a monkey suit because: 
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la. What is this? 
It is: 



lb. What is it for? 
It is for: 




ic. What kind of food doss Grunt eat the most? 
Mostly, Grunt eats ; 

fruits and grains dairy 

vegetables products 

Put a line under the food that Grunt eats the moat. 

Id. How do you know? 

I know because: 
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Why domu Xata want to taiow what Grunt eats? 
Kata wanf to know becausa: 




• 




they? 



The Xs are: 




Which shape did Debbie make on the map? Draw a line under 
the shape that Debbie made. 

3c. Why did she do that? 

She did that because: 



ERIC 



4. w« saw aany thlngi on today's show. Soms of these things 
were used for mathematics. Soae things were not used for 
mathematics. Put a Y next to everything that waa used for doing 
mathematics. Put a N next to everything that was not used for 
doing mathematics. 

ruler 

gorilla cage 

compass 

giant hamburger 

telephone 

map 

combination lock 

calculator 

doll 

blackboard 

pizza 
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WEDMBSDAY 

Kattt thinks Grunt Is robbing ths stores. What did ws see and 
hear today that nakes us think she could be correct, that Grunt 
is the robber? 

Kate thinks Grunt is the robber because: 




2. Jan* thinks Grunt is not robbing th« atoraa. what did we see 
haar today that makas ua think Jane could ba correct, that Gr 
ia NOT tha robber? 



Jane thinka Grunt is NOT the robber because! 
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Why night Grunt staal pizza from a pizza ahop? 
It might ba Grunt who stola tha pizza bacausa : 



In tha pizza shop, why did Jana maasura tha distance between 
footprinta? 

Jana maaaurad tha distance batwaen tha footprints because; 



3 2S3 



THURSDAY 



Why did Dttbbi« ch«ok oth«r zoos? 
Debbl« chttckttd th« zoos bscaut«: 



2S4 



Kata and Gaorg* think Janos took Grunt. 
Thay think that because; 



Can you think why Janos would take Grunt from the zoo? 
Janos might take Grunt because ; 



FRIDAY 



1. This wttk w« saw many paopl« doing dlffarant kinds of things, 
some of th«B« things v«r« math«matics. What things did they do 
that were matheaatics? Make as long a list as you can. 



2SB 



Appendix C 
Descriptions of Mathnet Segmants 




• 





•^^MEJ-CASB or THE MZSSINa BA88BALL-1 

OOM. 1:A com. a,xi^,i 83 B4 Cl« «,AL 3:G6 G4 

MATHNET-CM8 OF TBI KZSSINO BASlBJUi-2 

r.«oni«, to d.t.>.la. th. *h«..bottt.lf J .i„i„, 
MAL 1:A goal a.Al^Bl^M CU CI. GOAl 3:04 

HATHNET-CMJ OF TIB MISSINO BAUBftLL-S 

TB« Matluiattara eentinu* thalr aaareh i-h. 

OOM- 1:A goal a.Al Bl B3 CI. CSc GOAL 3:F4 A9 

MATHNET-CASB OF THE MISSING BA8BBALL-4 

SJ?^^?*-^* '^•"^^ * J»«licoptir could fly ^ 
MATHMET-CASB OF THB tnSSIMG BASIBALL-S 

«OAL IS-O- GOAL a.Al Bl il. C3b GOAL 3:04 G6 

MATHNET:PROBtBK OF THE HISS IHO HOWCEY-l 

•MJ'-L liC GOAL 2.A1 AJ B3 B3 C4. GOAL 3:C3 M 

C4S 

MATHNET:raQBLEM OF THB MISSINO MONKEY-a 

GOAL 1:A C GOAL J.Al Bl B2 B3'lrM'-G0AL 3:G4 C3 Bl 

MATHNET:PR0BLEM of THB MISSING MONXBY-S 

Th« Mathn«tt«r« continue looking for thm »onv.tF 

GOAL ISA C GOAL 2sAl Bl B2 B3 B4 ioAL 3:04 




Cla C4a ' ^""^ ®* 



2SS 



MATHMETj PROBLEM 0? THE MZSSZNO MOllKiy-4 

Th« M«thn«tt«r«« rMognli* that, aoMtlBM, on« auat 
look at • problM froa a dlff«rMt poi^ of vilw ~ 

f GOAL l:C GOAL 2sAl Bl B3 Cla C3a GOAL 3:-0- 

C4a C4b 

MATHNET:PROBLDC OP TBI NZ88ZN6 NONKBY-S 

S???!*?^^ ^ Hollywood algn, and tha 
Mathnattara auooaaafully aolva tha problaa of tha 

GOAL l:-0- GOAL a:Al Bl Dl C4a GOAL 3:.0- 

MATHNST: PROBLEM OP THE PASSING PARAOE-1 

5?*.5"*i?^P^*^®" ®' • atar'a vialt, tha 
Mathnattara oalculata hov such tiaa a parada will 
taka, aatlaata crowd alia, and a^xiSaS th2 
nujbar of of f icara naadad for oiSU contrSl. 
GOAL 1:A goal a:Al Aa Ba B3 B4 B6 iSii 3tB4 si M 

Dl Cla cao 

MATHNET: PROBLEM OP THE PASSING PARAOE-a 

In thalr attaiqpt to find a kldnapoad rock m^mr i-y^m 
Mathnattara tip a bottla with liquid iTit tS ' 
racraata a mountain 'a angla of inclina? Thay alao 
S!?,"?'^^^^ ^•^^ track of tSli. ^ 

GOAL 1:A C goal a:Al Bl Ba B3 B6 GOAL 3:C3 G6 G4 

Cla cac 

MATHNET: PROBLEM OP THE PASSING PARAOB-3 

Mathnattara attaapt to dacoda a BMaaga, ua4 Tear 

S2irs?*i'2a?*^g:r' ^- 

GOAL l:A C GOAL a:Al A2 Bl B3 Clb GOAL 3:Ca 

cac C3a C4b 

MATHNET: PROBLEM OP THE PASSING PARADE-4 

2.*2fiSL!f ^^^^^ «tfin9b^'« Muaioal aaaaaga, 

that aaeh nota of tha 
phSS2!* ^ • tona/nuia>ar on a touch-tona 

GOAL 1:A C goal a:Al A2 Bl B3 C4a GOAL 3:.0- 

C4b 

MATHNET: PROBLEM OF^THI PASSING PARADE-5 

GOAL l:A B GOAL 3tAl Bl B3 C2C COAL 3:D2 r4 




